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Clarint can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
norma! physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 1.U. heparin potassium. 
1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 


2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
1959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 
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0.0 
2Hrs. 3Hrs. 4Hrs. 
Hours After Fat Meal 


Fasting 1 Hr. 5 Hrs. 


Level 


6 Hrs. 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.” 


*Registered trade mark. Patent applied for. 


hes. Leeming Ge. Inc New York 17, N.Y. 
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In hypoprothrombinemia K A | N 


Rapid action § rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
Wide margin of safety substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration capsules for oral use... fine aqueous dispersion for 
parenteral administration. 
Compatibility § unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. 

Konakion®—brand of vitamin K, 

Rocue® Capsules—5 mg; Ampuls—1 mg/0.5 cc; 10 mg/1 cc; 25 mg/2.5 ce 


ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc+Nutley 10, New Jersey 


The Bulletin of The New York Academy of Medicine, Vol. 35, No. 9, September, 1959. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New Yerk, N. Y., under the act of August 
24, 1912. Postage paid at New York, N. Y. Annual subscription United States and Canada $8.00. All 


other countries $9.00. Single copies 9%0c. 
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of nervous, tense patients 
recovered or improved 


For your patients, Miltown promptly checks emotional and 
muscular tension. Thus, you will make it easier for them to 


lead a normal family life and to carry on their usual work. 


For you, the choice of Miltown as the tranquilizer means the 
comfortable assurance that it will relieve nervousness and ten- 
sion without impairing your patient's mental efficiency, motor 
control, normal behavior or autonomic balance. 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated tablets; bottles of 50. 


cm-9321 


WALLACE LABORATORIES, New Brunswick,N.J. 
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® 
specify LACCUMM 00 help you avoid troublesome formula changes 


20 cal./fl. oz. from birth 


Because it is so well tolerated, Lactum can 
be fed at the usually recommended 20 cal- 
ories per ounce from birth. 


The newborn infant's hunger is thus ade- 
quately satisfied, and the infant is enabled 
to adjust to normal feeding intervals. 


In various clinical studies Lactum 
has been found to adequately meet the 
needs of full term infants from birth through 
the formula feeding period. 


Resume of Clinical Studies 
tntants Satestactorily Fed on Lactum or 
Mogrhed Formutas Essentially Similar to Lactum 


Comments: 


All infants vigorous. 
made satisfactory progress. 


Mormal Of superior gener 
Geveiopment 


90 Satistactory results Average hospital stay 
tons, 8 5.5 days, average gain J ounces. 


*Maltose deatrins formula modiher, Mead Johnson 
1 Hatheid, M Simpson. A 

2 Frost. Hand Jackson, J Pediat 
GP 51-56 (Oct) 1953. 4 Litchheld, 


and Jackson Pediat. 44 1954. 
39, 580 1951.3 Henrickson, W. 
Arch. Pedsat. 61. 617 (Dec) 1944. 


.. specify Lactwm Modified mitk formula, Mead Johnson, liquid “instant” powder 
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Used in every type of practice 

and clinical specialty today, 
EQUANIL® (meprobamate, Wyeth) 
has proved that anxiety and 

tension can be controlled to 

smooth the course of diagnosis, 


treatment, and convalescence. 


Anxiety is a fact of life. Anx- 


iety is a fact of illness. 
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Substantiated by published reports of leading clinicians: 


- effective control - minimal disturbance 


of allergic of the patient's 


and chemical and psychic 
inflammatory symptoms” balance’ 


At anti-inflammatory and antiallergic levels 
ARISTOCORT means: 
¢ freedom from salt and water retention 

virtual freedom from potassium depletion 

negligible calcium depletion 

euphoria and depression rare 

no voracious appetite — 

no excessive weight gain 

low incidence of peptic ulcer 

low incidence of osteoporosis 

with compression fracture 


Indications: rheumatoid arthritis; arthritis; respira- 
tory allergies; allergic and inflammatory dermatoses; 
disseminated lupus erythematosus; nephrotic syn- 
drome; lymphomas and leukemias. 

Precautions: With axistocort all traditional precau- 
tions to corticosteroid therapy should be ob--rved, 
Dosage should always be carefully adjusted to the 
smallest amount which will suppress symptoms. After 
patients have been on steroids for prolonged periods, 
discontinuance must be carried out gradually. 
Supplied: Scored tablets of 1 mg. (yellow); 2 mg. 
(pink) ; 4 mg. (white); 16 mg. (white). 

Diacetate Parenteral (for intra-articular and intra- 
synovial injection). Vials of 5 cc. (25 mg./ce.). 


List of References 1-20 supplied on request. 
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NEW 


1 mg. Tablets 


For b.i.d. administration 


FOR ANXIETY— 
PARTICULARLY WHEN EXPRESSED AS APATHY, 
LISTLESSNESS AND EMOTIONAL FATIGUE 


often effective where other agents fail 


* 


enthusiastic patient acceptance 


* 


fast therapeutic response with very low oral doses 


convenient b.i.d. administration 


* 


side effects usually slight and transitory 


#*Trademark 


Clinically evaluated, before introduction, in over 12,000 patients 
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UNUSUALLY EFFECTIVE IN RELIEVING ANXIETY 
IN APATHETIC, EMOTIONALLY FATIGUED PATIENTS 


‘Stelazine’ is a new long-acting psychotherapeutic agent that can help you 
to bring prompt relief to many of your patients whose anxiety is expressed 
as apathy, listlessness and emotional fatigue. 


Clinical studies in over 12,000 patients have shown that ‘Stelazine’ is 


outstanding among agents in its class because it not only relieves agitation 
and tension, but also restores normal drive in many patients who are 
apathetic due to anxiety. 


These studies have also shown that ‘Stelazine’ is effective in low b.i.d. 
dosage (2 to 4 mg. daily) and that it is often effective in patients who 
have failed to respond to meprobamate, prochlorperazine, phenobarbital, 
mepazine, chlorpromazine, or promazine. 


RECOVERY OF NORMAL DRIVE IN APATHETIC PATIENTS 


Clinicians report that with ‘Stelazine’ most apathetic, listless and emo- 
tionally fatigued patients regain an alert, more confident outlook. This 
frequently results in increased mental and physical activity. For example: 


Patients’ “spirits brightened and initiative and interest picked 
up considerably in contrast to their pretreatment inertia.””! 


‘Stelazine’ “seemed to have a capacity to restore normal drive 
in conditions characterized by decreased motor activity and 
mental apathy.’’? 


ADDITIONAL INFORMATION will reach you by mail or through your 
S.K.F. representative. We hope you'll decide that ‘Stelazine’ deserves an 
early trial. Smith Kline & French Laboratories, Philadelphia. 


REFERENCES: 1. Gearren, J.B.: Dis. Nerv. System 20:66 (Feb.) 1959. 2. Margolis, E.]., et al.: Scientific 
Exhibit at 12th Clinical Meeting of the American Medical Association, Minneapolis, Dec. 2-5, 1958. 
3. Phillips, F.J., and Shoemaker, D.M.: ibid. 4. Ayd, F.J., Jr.: Clin. Med. 6:387 (Mar.) 1959. 5. Tedeschi, 
D.H., et al.: in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, Lea & Febiger, 
1958, pp. 23-33. 
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in epilep for e adjustment therapy 


therapy: 
7 THE PARKE-DAVIS FAMILY OF 

- anticonvulsants for most clinical needs 
etrel of grand | mal and psychomotor seizures 


lium (diphenythydantoin sodium, Parke-Davis) is in 
0.03 Gm, 0.1 Gm. in 


wa 
Kapseals (phensuximide, Parke-Davis) 0.5 Gm., bottles of 100 and 1,000. 


MEBA 


INHIBITS Gastric Secretion 
REDUCES Gastric Acidity 


CONTROLS Hypermotility and Spasm 
RESTORES ‘Serenity of Mind 


MONODRAL WITH MEBARAL OFFERS A COMPLETE CONTROL REGIMEN 
IN PEPTIC ULCER, GASTROINTESTINAL TENSION AND IRRITABILITY. 


MONODRAL— Anticholinergic, Antisecretory 
inhibits gastric secretion and hypermotility of the gastrointestinal tract.'-3 

1. Council on Drugs: Penthienate bro- MEBARAL— Dependable 

» 

2. Sih ie ea” Gostrocatoret Dosage: Peptic ulcer, 1 or 2 tablets three or four times daily. Other 
Bit, R gastrointestinal disorders, 1 tablet three or four times daily. 
4. Smith, J. A: LAMA, 182,384, Mey MONODRAL with MEBARAL: Each tablet contains Monodral 

30, 1953. Meboral 32 mg. 
$. Brown, W. T., and Smith, J. A. 

South. M. J. 46-582, June, 1953. Available on prescription only, deat te 
6. gt Postgrad. Med. 16.316, in bottles of 100 tablets. Se mg.); elixir (2.5 mg. per 5 ce. teaspown) 
McCullogh, W. HH: J. Florida M. A 


41.718, March, 1955 ( 
LABORATORIES 
Monodral (brand of penthienate), Mebarc! (brand of op New York 18, N. ¥ 
_mephoberbitel) ond Coplets, tredemarks reg. U.S. Pat. Off. 
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Antihistamine action would have helped... 


When Pandora’s box was opened, allergens must certainly 
have been among the evils she released. ‘PERAZIL’, 
the effective, long-acting antihistamine would have helped then 
as it does now. A single dose usually gives dramatic 
relief to allergic patients for a 12- to 24-hour period, 
and side effects are generally mild and infrequent. 


brand Chlorcyclizine Hydrochloride 
prolonged relief ° few side effects 


For children and adults: Sugar-coated Tablets of 25 mg. 
Scored (uncoated) Tablets of 50 mg. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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DARVON*® COMPOUND potent - safe - well tolerated 


The clinical usefulness of Darvon® (dextro propoxyphene hydrochloride, Lilly), 
alone and in combination, has been substantiated by more than 100 investigators 
in the treatment of over 6,300 patients in pain. A consolidation of these reports 
shows that 5,663 (89.8 percent) experienced ‘“‘effective analgesia.” 

Darvon Compound combines in a single Pulvule® the analgesic action of Darvon 
with the antipyretic and anti-inflammatory benefits of A.S.A.° Compound (acetyl- 
salicylic acid and acetophenetidin compound, Lilly). When inflammation is present, 
Darvon Compound reduces discomfort to a greater extent than does either analgesic 
given alone. 

Usual dosage: 1 or 2 Pulvules three or four times daily. 
Also available: Darvon, in 32 and 65-mg. Pulvules. 


Usual dosage: 32 mg. (approximately 1/2 grain) every four hours or 65 mg. 
(1 grain) every six hours. 


Darvon® Compound (dextro propoxyphene and acetylsalicylic acid compound, Lilly) 


ELI LILLY AND COMPANY + INDIANAPOLIS 6, INDIANA, U.S.A. 
920249 
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CLINICAL ASPECTS OF AGING 
CONNECTIVE TISSUES* 


Epvcar M. Bick 


Attending Orthopedic Surgeon, The Mount Sinai Hospital, New York, N. Y 


msesesesesese 


1£ Connective tissues of the human body take part in the 
structure and function of all its separate organs and loco- 


remarkably little attention has been paid to connective 
mesesesesesesy) tissue as an organic system beyond the pages of descrip- 
tive anatomy and the chemistry of its ubiquitous component, collagen. 


i motor mechanisms. Notwithstanding this obvious fact, 
nd 
a 


This has been quite unfortunate, since in many areas it plays a con- 
spicuous part in the nature of deformity and dysfunction following the 
protracted disability of prolonged disease or the acute disability of 
trauma. 

Amid all the attention paid to the contraction of muscles in post- 
pathologic states, their intricate relationship to perimuscular and intra- 
muscular fascia rarely if ever has received the notice it merits. A con- 
vincing thesis might be written reviewing the musculoskeletal deform- 
ities generally ascribed to “muscle-contraction” and discovering the 
common misnomer. Only in recent years, for example, has the effect of 
contraction of the iliotibial band on pelvic and spinal deformity, or the 
adherence of infraquadriceps fascia to the periosteum of the femur, 
been properly appreciated. In many such instances it will be found that 


Presented in part at the combined meeting of the Section on Orthopedic Surgery of The New York 
Academy of Medicine and the Philadelphia Orthopaedic Club, March 9, 1959 
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FE. M. BICK 


the muscle itself is quite extensible, and the restraining factor to be 
rather the resistances or adhesions of associated connective tissues. 

In considering the effect of traumatic lesions of the locomotor ap- 
paratus in the elderly, the influence of certain factors inherent in aging 
connective tissue is especially pertinent'. The ease with which their 
limbs stiffen and the commonly experienced difficulty of regaining an 
adequate range of motion after any severe trauma, in spite of the 
generality of an atrophic musculature, make it desirable to know more 
about the natural course of aging in the involved connective tissue 
elements. 


In previous essays, the well known age changes in the musculo- 
skeletal apparatus have been discussed* *, However, during the prepara- 


tion of the relevant material it became apparent that little of significance 
had been published regarding concurrent changes in human connective 
tissue in persons of advancing years. Some work has been done on the 
elastin fibers of blood vessels*°, and other studies have been directed at 
the connective tissue fibers of the skin®. The latter are of chief interest 
to dermatology and perhaps to the problems of plastic surgery. There 
are a number of reports easily available describing age changes in the 
chemistry of collagen**. As yet, however, these chemical studies have 
offered little of clinical significance. Studies on pure connective tissue 
in the aged have been conspicuously absent. 

In order to understand the difference in the functional capacity of 
the connective tissue system at different ages, it is first necessary to 
study the structural changes found in aging persons. Observations on 
gross material have proved quite unrewarding. When human connective 
tissues of the locomotor apparatus of the elderly are examined at the 
operating table, the individual fasciae, bands and capsules appear no 
different to sight or palpation than comparable examples in the younger 
adult. They are as firm, as glistening and apparently as unworn in a 
healthy person of 80 years as in one of 20. It would be of considerable 
importance to be able to test their resiliency in situ by physical means, 
but this would necessitate some degree of detachment from their tissue 
beds and thereby introduce distorting variables of immeasurable degree. 

Therefore the first study in this project was aimed at the structural 
histology of the musculoskeletal connective tissues. In order that ob- 
servations be kept comparable, sections were examined from a similar 
structure of each individual. A strip of human fascia lata was taken from 
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a group of patients ranging in age from 13 to 89 years, who were under- 
going surgical intervention for lesions not directly involving this tissue. 
Sections of each of these specimens were treated with several special 
stains and were studied as parallel series. It was observed that the 
musculoskeletal or pure connective tissues are remarkably stable and 
that little change ordinarily occurs until quite an advanced age is at- 
tained. However, the change which then occurs proved to be of very 
considerable interest to the clinical problem of rehabilitation of the 
elderly. These data have been separately recorded”’, 

To summarize the findings, it was noted that there were no percep- 
tible changes in the cytology of the specimens nor was any significant 
variation observed in sections stained for collagen by the usual van 
Giesen method. This latter was to be expected and may or may not be 
significant, since there is no satisfactory stain for demonstrating the 
structural aspects of collagen fibers, An attempt to search for changes in 
the mucopolysaccharide content of aging fibers, by employing the 
Schiff stain for periodic acid, was equally unproductive. The only 
specific change noted in the sections of the older age group was found 
in the elastic fibers, marked for the purpose by the Verhoef stain. These 


showed a strong though variable tendency toward coarsening and 


fragmentation. 

This manifestation of the aging process, as is true of structural 
changes occurring in all parts of the body with advancing years, is 
never uniform. It is variable in each specimen, being prominent in cer- 
tain fields and absent in others, Just as white hair, cartilage degeneration 
or vascular sclerosis appears gradually and unevenly, so also does the 
degeneration of elastic fibers in the musculoskeletal connective tissues. 
But in all specimens of the aged group, compared with those of adults 
under 60 years, the changes are definite and usually appear to increase 
with advancing years. 

The structural changes having been observed, their application to 
certain clinical problems of the aged becomes obvious. Any traumatic 
lesion of the locomotor apparatus must of necessity involve, directly or 
indirectly, some part of the connective tissue system, The end-result of 
the treatment of a fractured hip, even when union has been successfully 
obtained, owes at least part of its speed of functional recovery to the 
relative elasticity of the joint capsule, the juxta-articular ligaments and 
fascia lata. Fracture of the lower third of the femur inevitably involves 
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its anterior periosteum and overlying subquadriceps fascia. If these two 
connective tissue planes become adherent or involved in the reparative 
callus, the extent of subsequent knee function will depend to some 
degree on the elasticity of their uninvolved portions. Similar examples 
may be drawn from all fractures of the long bones, and the most per- 
suasive instances are those associated with fractures at or in the vicinity 
of the articulating surfaces of these long bones. 

It has been repeatedly noted that while uncomplicated compression 
fractures of the vertebrae ordinarily cause no great disability, the re- 
sponse of the spinous and paraspinous ligaments to such injury in the 
aged often conditions the nature of the postfracture subjective com- 
plaints*. Persistent strain of the less elastic dorsolumbar or lumbosacral 
ligaments and fascia are almost characteristic of vertebral fractures in the 
elderly, frequently at levels other than that of the fracture itself. It is 
common knowledge that healed fractures about the shoulder take far 
longer to regain an acceptable range of motion in the aged than they do 
in younger adults, and conversely, it is not an uncommon experience to 
find that mechanical measures designed to hasten such recovery in the 
younger group may even retard it in the older, 

Following muscular trauma in the aged, for example, a severe con- 
tusion about the anterior tibial or calf muscles, so-called “muscle stiff- 
ness”, is often unduly prolonged. Similarly, simple ankle sprains, tendon 
sheath inflammations, self-reduced traumatic subluxations of the fingers 
and such traumata elsewhere in the locomotor apparatus, ordinarily 
require a considerably longer recovery period in the aged than do 
similar lesions in the younger age groups. 

Retardation in functional recovery following fractures or injuries 
to the soft tissues of the locomotor apparatus is seen to occur in spite of 
the fact that within the boundaries of clinical perception, in an other- 
wise healthy elderly person, broken bones unite as rapidly as in younger 
adults'', and wounds heal as quickly". It therefore becomes necessary 
to assign the fault to other factors. 

It would be absurd to offer any one item as a simple common de- 
nominator for the retardation of functional recovery of the locomotor 
apparatus in the aged. Vascular, neural, endocrine, metabolic and 
especially emotional factors all play a part. The present writer has at- 
tempted only to add one more rather neglected element to the list. The 
gradually decreasing elasticity of the connective tissues of the musculo- 
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skeletal system also adversely influences functional recovery of the loco- 
motor apparatus from trauma or from prolonged disabling illness from 
any cause. Unlike several of the other retarding factors mentioned, 
however, this last may be gainfully influenced by the proper conduct 
of rehabilitation procedures. Like the others, it may also be adversely 
affected. 

It has been generally believed for some time that, while collagen and 
collagen fibers reproduce themselves throughout the life of the organ- 
ism, elastin fibers, when once destroyed, do not", This, of course, is 
the basis of the relative inelasticity of scar tissue. The convertibility of 
collagen into elastin has been suggested, but evidence has not been quite 
conclusive. In fact, the origin and development of elastin fibers is one 
of the least known of tissue phenomena. Although chemical observa- 
tions may be suggestive, certainly structural studies of sections of pure 
connective tissues of the various age groups revealed no evidence of newly 
formed fibers or renewal of existent ones which had broken down. 

Whether the degeneration or destruction of elastin fibers visible in 
aged connective tissue is entirely the effect of the time factor of age, that 
is, a manifestation of tissue catabolism, or whether it is merely the result 


of decades of wear and tear of unremitting mechanical activity on an 
elastic structure, is as yet, of course, a matter for speculation or of un- 
warranted deduction. In the present state of knowledge concerning 
these apparently acellular fibers, no valid answer to the question is 


possible. It is a fact that the same effects are seen as often in elderly 
women as in men of comparable age, and it should be borne in mind 
that in an urban community, such as that from which the specimens 
were obtained, women ordinarily do not undertake as heavy physical 
tasks as their menfolk. These factors would imply that the more or less 
equal changes seen in their respective elastin fibers are not altogether 
governed by mechanical stresses. However, this aspect of the subject 
may be left for future study. 

The clinical significance of the relative loss of elastic fibers in the 
connective tissues of the aged, whether catabolic or mechanical, 
obvious. It is quite impossible to damage any part of the musculoskeletal 
apparatus without traumatizing, to greater or lesser extent, the local 
connective tissues. At times, in addition to the direct local trauma, more 
distantly connected elements of the system are involved, as in certain 
injuries to the vertebral column mentioned previously, In the repair of 
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these connective tissue areas there occurs a degree of reparative fibrosis, 
the new fibrous components of which are chiefly, if not entirely, colla- 
gen fibers, at the expense of elastic elements. And this occurs in the 
aged at a time of life when the normal elasticity of the tissue is already 
decreased by natural causes. 

Since the primary object of the present writer’s interest in the aging 
connective tissues was its relationship to post-traumatic recovery of the 
several parts of the locomotor apparatus, these observations seem to 
bear rather directly on the management of such states. It has been a 
matter of experience, for example, that the currently fashionable method 
of rehabilitation by so-called resistance exercises has, in practice, ap- 
peared to be more or less futile in elderly people, and, when practiced 
in accordance with the techniques and powers customarily described 
in books and papers dealing with the subject, appears to be a retarding 
rather than accelerating factor, Since in the elderly one is dealing with 
a demonstrably less resilient tissue than is present in those age groups 
within which the method was developed, forcing or urging post-dis- 
ability restoration of function by the added strain of weights is apt to 
place undue strains on relatively inelastic periarticular and perimuscular 
parts. In doing so, one may initiate a vicious cycle of strain-pain- 
protective spasm which may well result in a state contrary to that for 
which the method has been prescribed. In actual practice among the 
elderly this phenomenon is particularly apparent in the shoulder and 
knee regions. Whether the method employed involves the use of so- 
called “resistance exercises”, or whether the same principle is used in 
the form of calisthenics in which the body or limb itself is the weighted 
element, both appear to be equally futile in rehabilitation of the aged. 
“Light exercise”, in the sense of formally designed motions, is a eu- 
phemism when used in connection with the aged and is almost invariably 
ineffective. 

This does not mean at all that activity of the affected parts is not to 
be encouraged in the aged. But it does mean that a natural desire to 
speed up the recovery of function of an injured part must not lead to 
over-enthusiastic measures which may prolong, if not reactivate, the 
strains of a local connective tissue mechanism, It also means that in the 
management of such trauma in the aged, the natural differences inherent 
in the connective tissue of the musculoskeletal system must be kept in 
mind when the choice of method is considered. If ever there was a 
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medical application for the venerable cliché of “making haste slowly”, 
it may well be the recovery of locomotor function in the post-traumatic 
locomotor apparatus of the elderly. 

In place of the formal exercise for the restoration of function in the 
post-traumatic locomotor apparatus of the aged person, the encouraged 
daily increase of purposeful activity has usually produced a more rapid 
recovery with less discomfort and certainly with more cooperation on 
the part of the patient. It must be recognized that in an elderly individ- 
ual, especially after fractures involving the joints or juxta-articular areas 
such as the common Colles’ fracture at the wrist, or malleolar fractures 
at the ankle, a certain degree of permanent restriction of range of mo- 
tion is often inevitable, Attempts to overcome this by passive stretching 
or forced active motion may only reactivate the local inflammatory re- 
action to strain, The constant encouragement of purposeful activity of 
a kind customary or congenial to the patient will usually carry recovery 
to an optimum if not maximum degree of usefulness'*, Attempts to 
strive for more often defeat their purpose. 

In the aged person, the attainment of an adequate range of painless 
motion is far preferable to perseverance in attempts to strive for a 
structurally unobtainable or painful maximum, In the absence of any 
mechanical block due to skeletal deformity, the lessened resiliency and 


contractions of the pure connective tissues of the musculoskeletal system 
are apt to be the principal restraining factors. 
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MASSIVE BLEEDING IN DUODENAL 
ULCER* 


WITH SPECIAL REFERENCE TO THE SIGNIFICANCE OF THE 
PRESENCE OF CRATER 


Bernarp Garpner** and Ivan D. Baronorskyt 


Hue subject of upper gastrointestinal hemorrhage has been 
difficult to analyze because of variable statistics from 
different centers. Differences in the method of case selec- 
tion and definition of terms are two of the more important 

a factors involved, This study was undertaken with the 

view of analyzing one segment of all upper gastrointestinal tract bleeders 


(duodenal ulcer patients) admitted to a large general hospital. By mak- 
ing our group as uniform as possible, we hope that our data may be 
more generally applicable. The charts were reviewed retrospectively 
and special attention was paid to radiographic reports in order to corre- 
late these with the subsequent course of the patient, both inside and 
outside of the hospital. 

Admission to The Mount Sinai Hospital is almost invariably on an 
ambulatory basis, Occasionally, a private ambulance is employed to 
transport a patient to the hospital for admission, but there is no ambu- 
lance service associated with the hospital. 

The patient who has time to go to his private physician with a com- 
plaint of tarry stools and is referred to the hospital for admission is far 
different from the patient who faints after a massive hematemesis and 
is brought to the hospital by ambulance, The importance of this differ- 
ence has been stressed by Hinton’. Most of our patients fit into the 
former group although the latter is also well represented. 

Definition of terms: In order to fit into the category of massive 


bleeding in our series, a patient had to have had a recent episode of 


melena or hematemesis (for one week) and a hemoglobin, during the 


* Presented by Dr. Gardner at the combined meeting of the Section on Surgery and the Section on 
Medicine at the Stated Meeting of The New York Academy of Medicine, December 4, 1958. 
From the Department of Surgery, The Mount Sinai Hospital, New York, N. Y. Sepported 
in part by the Research Fund of the Surgical Service. 

**Resident Surgeon, The Mount Sinai Hospital, New York. 

+ Surgeon-in-Chief, The Mount Sinai Hospital, New York. 
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period of hospitalization, of 8 grams per cent or less, Two patients who 
had a sudden 3 gram drop in hemoglobin and fall in blood pressure 
were included, although recorded hemoglobin values lay between 8 and 
8.5 grams per cent. One of these patients was taken to the operating 
room almost immediately after this episode. 

All of these patients bled from duodenal ulcers, as far as could be 
determined. All were proven to have duodenal ulcers by x-ray, autopsy 
report or at operation, No patient who had another lesion, which could 
have accounted for the bleeding, was included. 

These patients were divided into five groups for purposes of analysis, 
depending on the amount of blood required for stabilization during the 
admission. 


Group o-1 unit of blood (500 milliliters each) 
Group 2-4 units of blood 

Group 5-6 units of blood 

Group over 6 units of blood 


Group A special group, comprised of the most severe bleeders 
who either exsanguinated from their disease or who 
were rushed to surgery for fear of exsanguination. 


By definition, all of the medically treated mortalities occurred in this 
last group (none of whom received less than eight units of blood). (It 
is realized that the patients in groups I and II would not be considered 
massive bleeders by some observers** because of the ease with which 
they stabilized, and this will be considered later in calculating the 
mortality.) 


MarTeRIAL STUDIED 


The period of the series under investigation extended from 1947 to 
1957 (Table I). There were 1087 patients admitted with a diagnosis of 
duodenal ulcer; and 352 patients were admitted with a diagnosis of 
gastric ulcer. Two hundred patients were admitted with a diagnosis of 
upper gastrointestinal bleeding of unknown etiology. Thirty-five other 
patients had both gastric and duodenal ulcers. Of the 352 gastric ulcer 
patients, 51 were admitted because of massive bleeding. These patients 
are not considered in this paper. Of the 1087 duodenal ulcer patients, 
235 were admitted for massive bleeding or bled massively after admis- 
sion (accounting for 261 admissions). One hundred sixty-one additional 


Vol. 35, No. 9, September 1959 


a 
| 
— 
| 
| 
he 
By 
| 
A, 2 
td 
i 
| | 
| 
| 
4 | 
Tet 
ik 
| 
ae 
| 
‘ 
| 
| 
7 
| 
| 
| 
| 
q 


556 B, GARDNER AND I. D, BARONOFSKY 


Taste L—-PEPTIC ULCER PATIENTS ADMITTED TO WARD SERVICE 
THE MOUNT SINAI HOSPITAL JANUARY 1947 TO MAY 1957 


Total Duodenal Ulcers 1087 
Massively Bleeding Duodenal Ulcers 235 (21.6%) 
Total Gastric Ulcers 352 
Massively Bleeding Gastric Ulcers 51 
Gastric and Duodenal Ulcers 35 


duodenal ulcer patients had bleeding as their major complaint, but the 
amount of bleeding was not great enough to warrant their inclusion in 
this report. This is an incidence of bleeding in duodenal ulcer admis- 
sions of 36.4 per cent (396 of 1087 patients) and an incidence of massive 
bleeding (as defined above) in duodenal ulcer admissions of 21.6 
per cent. 

The Mount Sinai Hospital has, up to now, been oriented toward 
the medical aspects of cure for these patients. This accounts for the fact 
that 204 of the 235 patients were admitted to the medical services (224 
of 261 admissions). Surgery, when performed, was rarely done during 
the first 72 hours of hospitalization, When it was performed during the 
bleeding admission, it was usually done after all evidences of bleeding 
had subsided. Some of the patients who had surgery performed on re- 
admission were bleeding actively. 

AGE AND Sex 

The age and sex distribution in this series is noted in the accompany- 
ing charts (Tables If and III) and was found to be similar to that re- 
ported in other series* *. One hundred seventy-four patients were over 
40 years of age, This represents the group of patients that can withstand 
prolonged anemia or tissue hypoxia the least well and therefore ac- 
counts for the major portion of the mortality figures**. The age dis- 
tribution was similar among the different bleeding groups and suggests 
that the older patient is ot more apt to have a massive hemorrhage than 
a less severe bleeding episode. 

The greater incidence of bleeding in male patients can be noted in 
the charts. Over-all, the ratio of males to females was a little over 2:1. 
It ranged from 1.5:1 and 2:1 in groups I and II respectively, to roughly 
3-5:1 in groups III, 1V and V. 
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Taste II—AGE DISTRIBUTION OF PATIENTS PER BLEEDING GROUP 


GROUP 1-20 years 21-39 years 40-59 vears 60 years or over 


13 
51 
13 
15 


5 


Totals 


Taste III—SEX DISTRIBUTION OF PATIENTS PER BLEEDING GROUP 


Group Males Females 


12 


Totals 


The better prognosis in females with this disease has been noted 
frequently before’ * and, while of interest, has not been adequately 
explained, and is difficult to apply in the individual case. 


SYMPTOMS 


Melena was, by far, the most common symptom, followed by hema- 
temesis, signs of weakness, vertigo or fainting, and epigastric pain. He- 
matemesis occurred in 19 per cent of group I patients and in 28, 42, 35, 
and 50 per cent of groups II, III, IV and V respectively. Melena was 
remarkably constant, occurring in about 85 per cent of patients in each 
group. Pain was present in about 1g per cent of each group, with little 
change in incidence among the groups, Signs of weakness or fainting 
occurred in roughly 40 per cent of patients in each group, In the less 
severe bleeders this was manifested as mild weakness or light-headedness, 
and in the more severe bleeders, syncope or collapse was prominent. As 
mentioned elsewhere, hematemesis and collapse remain the most impor- 
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Taste ILV—DURATION OF PREVIOUS ULCER SYMPTOMATOLOGY 
IN RELATION TO BLEEDING GROUPS 


Less Than 10 or 
Group None 1 Year 1-4 Years 5-9 Years More Years 


Total 


Taste V-—-NUMBER OF PREVIOUS BLEEDING EPISODES IN 
RELATION TO BLEEDING GROUPS 


(iroup None g 3 More than 3 


Total 


tant symptoms which may indicate the severity of a particular bleeding 
episode* * *, 

An analysis of the duration of previous symptoms and number of 
previous bleeding episodes with relation to severity of bleeding was 
made, No attempt to divide these ulcers into acute and chronic was 
made, as has been done in the past, especially in the British literature 
The data are summarized in Tables 1V and V. It is significant that from 


6,8 


53 of the 235 patients no history of previous symptomatology could be 
elicited. Thirteen of 47 patients in groups [V and V had no previous 


symptomatology. Seventy-seven patients had symptoms of ulcer for 


over ten years. 

For the majority of patients, this was the first bleeding episode of 
any kind (144 patients). Twenty-seven of 47 patients in groups [V and 
V were in this category. 


Bull. N. Y. Acad. Med. 


I 5 3 9 1 10 
Il 24 8 38 32 38 ay 
11 3 9 5 15 
IV 7 0 8 5 9 7 
53 15 68 18 
I 15 12 1 2 1 
I 75 35 16 7 7 igor 
27 9 3 1 3 
IV 14 8 5 1 1 by 
13 0 0 1 
144 G4 29 13 
\ 


MASSIVE BLEEDING IN DUODENAL ULCER 


TREATMENT 
Only medical treatment was given to 188 of the original 235 patients. 
Forty-seven patients underwent surgery during the original admission 
and an additional 47 patients underwent surgery at the time of re- 
admission to the hospital, The indication for surgery was bleeding 
(either multiple episodes, recurrent, or uncontrollable massive) in al- 
most every instance. 


AND Morsip ANATOMY 

Of the 188 patients treated only by medical means, seven patients 
died, a mortality rate of 3.7 per cent. These patients were transfused 
8 to 33 times. All seven patients were over 56 years of age, six were 
males and one was female. 

Of the 47 patients undergoing surgery at the first admission, three 
died, a mortality rate of 6.4 per cent. Of these three patients, one was 
a child of six years who was subjected to an exploratory laparotomy for 
bleeding, but the site of the lesion could not be located. He continued 
to bleed postoperatively and expired, At postmortem examination, an 
acute ulcer of the duodenum was found to have eroded into the superior 
pancreaticoduodenal artery. 

Another patient was a 54 year old female, who had an emergency 
subtotal gastric resection performed, but the base of the ulcer was left 
in situ. She continued to bleed postoperatively and expired. Permission 
for postmortem examination was not obtained. 

The third surgical fatality occurred in a man, age 57, who had a 
Billroth I subtotal resection plus vagotomy performed because of con- 
tinuous slow bleeding, with persistent melena during 27 days of hospi- 
talization on the medical service. He suffered a cardiac arrest on the 
operating table, from which he recovered, only to die on the 17th post- 
operative day with evidence of cerebral hypoxia. His hemoglobin 
hovered around 8 grams per cent during his first 25 days in the hos- 
pital, and it was not until the day prior to operation that two units 


of blood were administered, Possible errors in judgment are probably 
associated with all of these deaths. 

Pathologic findings are available in five of the seven deaths which 
followed only medical treatment and in all of those deaths following 
surgery. In all of the specimens obtained the ulcer was located on the 
posterior duodenal wall, penetrating into the pancreas. Erosion of the 
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Taste VI--SURGICAL MORTALITY 


A. PATIENTS UNDERGOING SURGERY WHILE ACTIVELY BLEEDING 


Operation Number of Patients Mortality 


Billroth II 14 
Billroth II and Vagotomy 3 
Gastroenterostomy 

G.E. and Vagotomy 

Billroth I 

Exploratory Laparotomy 


Total ‘ 5 (20.8%) 


B. PATIENTS UNDERGOING ELECTIVE SURGERY (BLEEDING SUBSIDED) 


Operation Number of Patients Mortality 


Billroth II 28 
Billroth IT and Vagotomy 29 
Gastroenterostomy 


G.E. and Vagotomy 


Total 1 (14%) 


superior pancreaticoduodenal artery or one of its branches was present 
in five. Of the 18 patients in group V, pathologic details are available 
in 14. In all of these the ulcer was located on the posterior duodenal 
wall. 

Of the 47 patients who underwent surgery at the time of readmis- 
sion to the hospital, an additional three patients died. The over-all surgi- 
cal mortality with bleeding as an indication for operation (but not 
necessarily all massive bleeding) was, therefore, 6.4 per cent, Informa- 
tion was obtained to determine which of these patients were bleeding 
actively at the time of surgery, as evidenced by melena, hematemesis, 
or a falling hemoglobin, Twenty-four of the 94 patients operated upon 
were in this category and five of the six deaths occurred among these 
patients (20.8 per cent), Of the truly elective procedures (bleeding 
subsided), there was one death among seventy patients (1.4 per cent, 
Table VI). Of these five deaths in the actively bleeding, surgically 
treated patients, four were operated upon 4 to 33 days after admission 
(one patient receiving 34 units of blood preoperatively). The remain- 
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ing patient was the woman mentioned earlier who had the base of the 
ulcer left in place at the time of surgery. It is interesting to note that 
of the five deaths occurring in the actively bleeding group, two occurred 
in patients who had had a vagotomy and gastroenterostomy done as the 
primary procedure. We do not, at this time, recommend this operation 
alone in the treatment of active bleeding. It is our belief that, if this 
operation does have a place in the treatment of bleeding ulcer, it must 
be accompanied by ligation of the bleeding point in the ulcer. The over- 
all mortality of both medically and surgically treated patients was 4.3 
per cent in our series. 

According to some, the classification of massive and non-massive 
bleeders should be based upon the amount of blood replacement required 
by the patient, with 2000 milliliters as the dividing line’’; those requir- 
ing more than this amount are classified as massive bleeders. We agree 
that our groups I and If are highly favorable cases for any type of 
treatment, since these patients stabilize quickly or cease to bleed soon 
after admission, In order not to weight our mortality figures with this 
type of bleeder, we recalculated our mortality on the basis of the last 
three groups alone (over 4 units of blood). This is significant because, 
with each unit of blood transfused, new probabilities arise as to the sur- 
vival of the patient. One must keep constantly in mind the changing 
percentages in favor of and against the patient as his course in the hos- 
pital progresses. 

Of 82 patients in groups III, [V and V, nine died. This is an over-all 
mortality of 11 per cent. Of 24 patients in the above groups receiving 
surgical treatment during their original admission, two died (8.3 per 
cent). Of 58 patients in the above groups who were treated only by 
medical means, seven died (12.1 per cent). 


Fottow-Ue INVESTIGATION 


Twenty-four of the patients in our series were readmitted to the 
hospital with massive upper gastrointestinal tract bleeding, accounting 
for twenty-six readmissions. All of these patients had originally received 
only medical treatment. This represents an absolute minimal failure rate 
of medical treatment of 12.8 per cent in our hands, These are patients 
whose lives were in jeopardy twice from their disease. 

Follow-up data are summarized in Tables VII, VIII, and IX. Of 
188 patients treated medically in our series, 104 were followed for a 
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Taste VIL -SUMMARY, MEDICALLY TREATED PATIENTS 
Number of Patients Treated Medically 188 (80%) 
Mortality 7 (3.7%) 
Number of Patients Followed More Than One Year 104 (57.5%) 
Average Length Follow-Up 5.1 years 
Bled Again After Discharge 53 (50.9%) 
Operated Upon Subsequently 1) (38.5%) 


Tamme VILL SUMMARY, SURGICALLY TREATED PATIENTS 


Number of Patients ‘Treated Surgically 47 (20%) 
Mortality 3 (64%) 
Number of Patients Followed More Than One Year 28 (63.6%) 
Average Length of Follow Up 4.7 years 


Bled Again After Surgery 3 (10.7%) 


period of over one year (average 5.1 years). This is a 57.5 per cent 
follow up, excluding the seven who died while in the hospital. Of these 
104 patients, 53 bled again after discharge (50.9 per cent), and 4o (38.5 
per cent) came to elective surgery or were operated upon during a 
period of recurrent bleeding. (Patients who were operated upon or 
who bled, but whose total follow-up was for less than one year, are 
excluded from these calculations. ) 

Of the original 47 surgically treated patients, 28 (63.6 per cent) 
were followed for over one year (average 4.7 years) and 3 (10.7 per 
cent) had recurrent bleeding after discharge. In order to evaluate more 
fully surgical therapy for this disease, we included in follow-up an 
additional 31 patients who had subsequent surgery (part of the group 
originally treated medically). This brings our follow-up to 59 of 94 
patients (67 per cent) treated surgically for bleeding duodenal ulcer, 
and of these, 11 patients bled again (18.6 per cent). 


RADIOLOGICAL FINDINGS 


A special aspect of this problem was that which concerned the 
roentgenographic findings in these patients during their stay in the 
hospital, At this hospital, x-ray examination of the gastrointestinal tract 
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Taste IX—SUMMARY OF SURGICALLY TREATED PATIENTS 
PER OPERATION TYPE 
(INCLUDING THOSE ORIGINALLY TREATED MEDICALLY 
AND REQUIRING SUBSEQUENT SURGERY) 


Number 
Number of Number Followed Who Bled 
Operation Patients Mortality More Than 1 Year After Surg. 


Billroth II 1 (24%) 5 (60.9%) 5 (20%) 
Billroth Il and 

Vagotomy 1 (3.1%) 25 (78.1%) (8%) 
Gastroenterostomy y 0 2 (100% ) (50%) 
G.E. and Vagotomy 5 2 (13.3%) (53.8% ) 3 (43%) 
Billroth I 1 (50%) 
Exploratory 

Laparotomy 1 (100%) 


Totals 6 (64%) 59 (67.0%) 11 (18.6% ) 


has rarely been performed in the past during the stage of active bleed- 
ing. Except for the three patients in group V who had their x-rays 
taken before massive bleeding became apparent, the examinations were 


carried out when the patients were stable and usually having gualac- 
negative stools. The findings were divided into two groups: those with 
craters and those without. 


SIGNIFICANCE Or CRATER 

To the radiologist, the crater is defined as the persistent presence of 
a localized, rounded collection of barium". According to Berg’, the 
deep crater and rolled up margin of a callous ulcer are easy to demon- 
strate, but in ulcers confined to the superficial mucosa, the crater may 
be so shallow that it is quite impossible to demonstrate it roentgenologi- 
cally in the living subject. The presence of a crater on x-ray indicates 
that the ulcer has penetrated into submucosa or muscle™, 

In our series, remarks in the x-ray reports as to the presence of a 
persistent patch or fleck of barium in the bulb were considered as 
evidence of crater. If only radiation of folds was mentioned, it was con- 
sidered part of the no-crater (deformity only) group. The facts that 
came to light during this investigation are summarized in Tables X 
and XI. 


Crater was a more constant finding in the more severe bleeding 
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Tame X CRATERS ROENTGENOGRAMS BLEEDING GROUPS 


Croup With Craters Without Craters Incidence 
28.6% 
28.9% 


XI--COMPARISON OF ROENTGENOLOGIC FINDINGS IN 
PATIENTS TREATED MEDICALLY (WHO HAD X-RAYS) AND 
FOLLOWED AT LEAST ONE YEAR OR 
UNTIL RECURRENT BLEEDING OR SURGERY 


Vo. of Patients No. of No. of Patients No. of Patients 
Treated Patients with Recurrent Undergoing 
Findings Medically Followed Bleeding Surgery 


Crater 65 ) 29 (72.5%) 24 (60%) 
No Crater «5 30 (400% ) 20 (26.7%) 


Total 115 (62.5%) 59 (51.3%) 44 (38.3%) 


groups, being present in 28.6, 28.9, 42.5, 68.4 and 1oo per cent of 


patients who had x-rays in groups I through V respectively. It was also 
noted that there was a difference in the prognosis, with respect to re- 
current bleeding and subsequent surgery, among medically treated 
patients, depending on whether or not craters were demonstrated during 
hospitalization for bleeding. Of those medically treated and not show- 
ing craters (119 patients) 40 per cent bled again and 26.7 per cent of 
those followed required subsequent surgery. Of those medically treated 
and showing craters (65 patients) 72.5 per cent bled again and 60 per 
cent of those followed required subsequent surgery (difference signifi- 
cant p equals .oor). 
DiscUssiON 


A group of too massive bleeders reported from one institution may 
bear little resemblance to a group of a hundred massive bleeders re- 
ported from another hospital, We should determine the number of 
different types of bleeders in each series, for the mortality will vary in 
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each type. We should be aware of the criteria for the selection of 
patients that are inherently involved with the different sources of patient 
material in various centers, The definition of the term “massive bleeder” 
used by authors, as well as the methods by which the diagnosis is con- 
firmed, is of great importance to the proper analysis of the statistics. 
Hemoglobin levels are sufficient only if the subsequent course of the 
patient is taken into consideration, For example, Finsterer'* showed 
that if hemoglobin levels dropped to 40 per cent or below, and red 
blood cell count to 2.5 million or below, the mortality increased from 
2-5 per cent to 11-25 per cent. In our series, the difference in definition 
of the term “massive bleeder” accounted for a change in mortality of 
medically treated patients from 3.7 per cent to 12.1 per cent, 

In the bleeding duodenal ulcer group taken as a whole, medical 
treatment is the preferred method of immediate management. We should 
distinguish, after 24 to 48 hours of medical therapy, a separate group 
of these patients who still require transfusion after having received 
2000 milliliters of blood. The mortality in this latter group will be less 
with early surgical treatment than with continued medical treatment 
alone. Exception may be made in those patients under 45 years of age, 
where an additional 24 hours’ observation may be allowed, but patients 
who require 2000 milliliters of blood in less than 24 hours should be 
candidates for immediate surgery. If, after 48 hours, the patient is still 
bleeding, as evidenced by fresh blood via the Levine tube, a continued 
fall in hemoglobin or recurrent hematemesis, then the patient should 
be taken directly to the operating theater, Should he recover on medi- 
cal treatment, he has a 50 per cent chance of bleeding again, and a 12 


per cent chance of bleeding massively again (our figures). On the other 


hand, should surgery become necessary after this critical period of 
active bleeding or during active bleeding on a subsequent admission to 
the hospital, then the mortality becomes very high. 

The figures quoted in other series are not dissimilar from those 
found by us, Heuer'® reported a 29 per cent mortality in patients under- 
going surgery while actively bleeding as opposed to 4 per cent in those 
undergoing elective surgery. He mentions a to per cent mortality in 
those undergoing early surgery as opposed to 70 per cent in those under- 
going late surgery. Fraser and West'* found a 33.3 per cent mortality 
in late surgery for actively bleeding duodenal ulcer, The figures often 
quoted from Finsterer are 33.3 per cent for late operation as against 
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5.1 per cent for early operative intervention. 

Previous attempts to compare surgical and medical mortality rates 
have been grossly biased by the failure to realize that the surgical figures 
used were those based on the results of late surgery. Patients operated 
upon under these conditions were operated upon after a trial of medical 
therapy had failed. For a proper comparison, only the results of early 
surgery should be compared with medical treatment at the same institu- 
tion. (This would also tend to control such variables as selection of cases 
and definition of terms.) Stewart’? reported on 65 cases of surgically 
treated peptic ulcer (including gastric ulcer) with massive bleeding, 
with a mortality of 10.7 per cent, only five of whom were operated on 
later. 

This is in contrast to 42 medically treated patients with a 21.4 per 
cent mortality. (Our mortality figures are lower because we excluded 
all gastric ulcers.) Jones® has stated that whereas he formerly treated 
all these patients almost solely by medical means, he now maintains a 
sharp surgical bias, with respect to emergency surgery. Concomitant 
disease in the older age groups is an indication for earlier surgery, not 
a contraindication. These patients cannot tolerate the effects of tissue 
hypoxia due to prolonged anemia® 

If the immediate salvage of the patient is the only consideration in 
his treatment, then follow-up statistics have nothing more than academic 
interest, It is true that the majority of patients who bleed massively do 
not bleed massively again’, although the occurrence of minor bleeding 
episodes is frequent*'*, However, how can one consider a particular 
plan of management successful just because the patient leaves the hos- 
pital alive, if he is to return once again, a victim of the ravages of his 
disease? In addition, who can estimate the price of recurrent melena 
with concomitant anemia that must be paid for by the tissues of the 
body? Statistics to evaluate this factor are not as yet available. 

The burden of improving the prognosis in these patients lies heavily 
on the shoulders of the surgeon, Hasty surgery is not the answer. Treat- 
ment of the bleeding point alone is not the answer, One must keep in 
mind the significance of the “ulcer diathesis” in these patients. Subtotal 
gastric resection is the best method of dealing surgically with this prob- 
lem that we have at hand at this time*’, Ligation of the involved vessel 
should be accomplished whenever possible. The incidence of recurrent 
bleeding after surgical treatment in our series agrees with that found by 
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Jordan*, although our figures for medically treated patients disagree. 
(Other series report the incidence of recurrent bleeding after medical 
treatment as high as 70 per cent’.) 

The large number of previously asymptomatic patients in our series 
is one of the strongest arguments in favor of early x-ray examination. 
Certain observations are common in treating these patients. They rarely 
bleed steadily to exsanguination, The course of the bleeding usually has 
peaks and valleys during which the patient may appear to stabilize 
before having another episode of massive hematemesis. Opportunities 
for these early examinations are present, Careful studies of pathologic 
material, reported elsewhere, have demonstrated the reason for these 
observations. Thrombi have been demonstrated in the eroded vessels at 
the bases of bleeding ulcers* '* *! **. The significance of this is that 
these people do maintain their hemostatic mechanisms. It is the re- 
erosion of these thrombosed vessels that produces the intermittent bleed- 
ing. In our present state of knowledge, we must assume that it is the 
acid peptic factor that is involved and it is with this that we must deal. 

Incidentally, there is little evidence to support the contention that 
arteriosclerosis of the involved vessels occurs in older patients, prevent- 


ing retraction. Material studied indicates that necrosis of the arterial 


wall occurs during acute erosion, breaking up the elastic fibrils and thus 
preventing retraction*, The increased mortality of this disease in the 
older age groups need not be explained on the basis of local vascular 
factors, but can be explained on the basis of more generalized bodily 
changes. 

The posterior wall ulcer is not the only one that bleeds. Ulcers in 
other locations may bleed enough for the patient to be classified as a 
massive bleeder. However, the ulcer in which bleeding becomes a 
hazard to the life of the patient will almost always be located on the 
posterior duodenal wall’, usually penetrating into the pancreas, and 
often eroding a large artery'*. The significance of persistent pain as a 
bad prognostic sign, as noted frequently by Jones* *, is, we believe, re- 
lated to this phenomenon, Anything which will give us a clue to the 
location of such an ulcer early in its course would be of great value in 
the management of the patient. 

As mentioned earlier, the emergency roentgenologic examination is 
of value in establishing or confirming the diagnosis, If the patient is not 
in severe shock or actively vomiting, this can be done safely and effec- 
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tively" °°, We know that duodenal ulcer can be diagnosed on 
x-rays taken during active bleeding** **. We know that craters can be 
demonstrated without palpation or compression*® **, There is no good 
evidence in favor of the view that x-ray examination increases the 
chance of recurrent bleeding. (We have recently gone so far as to 
empty a stomach filled with clotted blood by means of an Ewald tube, 
in order to get confirmation of the lesion by roentgenologic techniques. ) 

The presence of an ulcer crater on x-ray does not preclude its 
presence on the posterior wall and, in that sense, make it more likely to 
bleed massively. However, we have found a significant difference in 
prognosis in our series, depending on whether or not a crater was 
demonstrated on x-ray. The presence of a late crater is evidence that 


the patient has had a protracted course, as seen by the increasing fre- 


quency of their appearance in the more severely bleeding patient. From 
our present data we cannot draw any conclusions as to the diagnostic 
value of craters which appear early in the course of a bleeding episode 
or which appeared on a previous admission, The size and location of 
the ulcer crater may also be important. These aspects of the problems 
need to be investigated further. 

Craters have been known to disappear on medical therapy for 
duodenal ulcer*’, including those that have been bleeding. However, 
the presence of a crater late in the course of a medically treated bleed- 
ing duodenal ulcer patient indicates, we believe, some intractability of 
the disease, and would tend to make us lean more toward surgical 
therapy for this ulcer before the patient is discharged. (Almost three 
out of four of these patients will bleed again and over half will require 
operation later, in any case! ) 

It is, therefore, suggested that a patient showing a crater on emer- 
gency gastrointestinal x-ray series during bleeding will have a longer 
and more protracted course, and poorer prognosis for cure than one 
showing only a deformity of the bulb, If this proves to be a valid 
assumption, then another tool is at hand to aid us in the management of 
these patients. 


SUMMARY AND CONCLUSIONS 


1. An analysis was undertaken of 235 patients with massively bleed- 
ing duodenal ulcers admitted to the wards of The Mount Sinai Hospital 
from 1947 to 1957. 
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2. The patients were divided into four bleeding groups on the basis 
of the number of units of blood they required to become stabilized. The 
fifth group was made up of patients who became exsanguinated while 
on medical therapy or who were taken to the operating room for emer- 
gency surgery, 

3. The mortality rate for the 188 medically treated patients was 3.7 
per cent. The mortality rate for the 47 surgically treated patients was 
6.4 per cent. 

4. The mortality rate of an additional 47 surgically treated patients 
who bled after discharge or were operated upon electively was 6.4 
per cent. 

5. The surgical mortality rate during active bleeding was 20.8 per 
cent in contrast to 1.4 per cent for entirely elective procedures. 

6. The mortality rate in those treated medically in the last three 
groups (those requiring more than 2000 milliliters of blood) was 12.1 
per cent. The mortality rate in those treated by surgery in these same 
groups was 8.3 per cent. 

7. Follow-up of 104 medically treated patients revealed a 50.9 per 
cent incidence of recurrent bleeding compared to an 18.6 per cent 
incidence in all surgically treated patients. 

8. Billroth II subtotal gastric resection plus vagotomy yielded the 
lowest incidence of recurrent bleeding (8 per cent). 

g. A review of roentgenographic findings in these patients revealed 
a higher incidence of the presence of crater in the more severely bleed- 
ing groups. 

10. Follow-up of patients treated medically revealed that when no 
crater was demonstrated during the hospitalization for the bleeding 
episode, the incidence of recurrent bleeding was 40 per cent. When a 
crater was demonstrated during hospitalization, bleeding recurred in 
72.5 per cent of the patients. 

11. Follow-up of medically treated patients revealed an incidence 
of subsequent surgery of 26.7 per cent if no crater was demonstrated, 
and 60 per cent if a crater was shown to be present. 

12. It is recommended that patients with acute massive hemorrhage 
of duodenal ulcer origin be operated upon much sooner when a crater 
is demonstrated roentgenologically. 
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MODERATOR HENRY G. KUNKEL: In line with the theme of the Post- 
graduate Week, today’s panel discussion is on recent developments 
in the field of blood proteins, Before beginning, | think we ought to 
clarify the title. The discussion will be limited to serum and plasma 
proteins and not include the broad field of hemoglobins and other red cell 
proteins. We would like very much to have this meeting as informal 
as possible and have frequent questions and answers among the panelists. 
I know that some of our panelists have disagreed in print and I hope 
they will continue to disagree here. Perhaps they might even settle 
some of their differences. 

One of the subjects that the committee was particularly anxious for 
us to cover today is that of zone electrophoresis and its clinical useful- 
ness. | should like to have Dr. Elliott F. Osserman start us off. He has 
had a wide experience in this field, particularly relating to his large 
collection of myeloma patients, Dr. Osserman! 

DR. ELLIOTT F. OSSERMAN: I think most of you are aware of the 
fact that in the past seven years, since 1950, the technique of filter paper 
electrophoresis has been made available in a large number of clinics 
and hospital laboratories as well as research laboratories. Electrophoresis 
itself is a technique which is approximately 20 years old, but prior to 
the development of the filter paper modification of this basic technique 
of electrical separation of charged protein molecules, electrophoresis 
was a cumbersome, expensive and a time-consuming procedure, With 
the development of the filter paper modification, most of the expensive 
equipment could be dispensed with and a separation of serum proteins 
could be carried out with a small expenditure of time and equipment. 

Our use of this technique began in 1951. In the past six years we 
have employed a filter paper system as the routine technique for serum 
protein determinations at the Francis Delafield Hospital, and more 
recently, paper electrophoresis has been made a routine procedure at 
the Presbyterian Hospital. 

In general, it has been found that the amount of clinically useful 
information that can be derived from a filter paper electrophoretic 
pattern far exceeds that which can be obtained from a determination 


of “A/G”, the albumin and globulin, by either a salt or alcohol precipi- 
tation technique. 


(Slide) Shown in the slide is a group of serum protein patterns in 
a variety of clinical states. This slide was loaned to me by Dr. Kunkel 
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and actually belongs to Dr. Laurell of Sweden, Dr. Laurell spent some 
time with Dr. Kunkel at the Rockefeller Institute, and on his return 
to Sweden he graciously left some of his slides with Dr. Kunkel. The 
anode is to the left; the cathode to the right. Dr. Laurell has recently 
described a modification of the technique whereby the addition of 
calcium ions to the standard veronal buffer solution provides a separa- 
tion of beta globulin into two constituents, beta-1 and beta-2. From 
this slide, the important point to be noted is that the majority of 
changes in which we, as clinicians, are interested are qualitative rather 
than quantitative changes. When a serum protein partition is requested 
for diagnostic purposes, one is usually attempting either to differentiate 
the cause of a hyperglobulinemia, document a nephrotic syndrome, or 
rule in or out agammaglobulinemia as the cause of recurrent infections. 
In great measure, the information being sought is apparent by simple 
examination of the original pattern, and does not require expensive 
photometric or elution quantitation. For example, in cirrhosis, the 
gamma globulin is diffusely increased, and albumin is decreased. The 
alpha globulins are not particularly changed. The alpha-2 may be 
slightly elevated but alpha-1 globulin is usually within normal limits. 
In systemic lupus erythematosus, as in the other so-called collagen 
diseases, one again observes a diffuse increase in gamma globulin but, 
as well demonstrated here, the lupus globulin increase is not quite as 
diffuse as that observed in cirrhosis; it is relatively more homogeneous 
than the cirrhotic gamma. In multiple myeloma, the major change 
consists in the appearance in the serum of an abnormal protein which 
is electrophoretically homogeneous, In this set of patterns, the myeloma 
serum shows a distinct band in the fast-gamma range, but this band 
may migrate anywhere in the gamma or beta globulin ranges. Interest- 
ingly, and of some clinical significance, is the decrease in normal gamma 
globulin which is evident in the myeloma pattern, The serum pattern 
in macroglobulinemia is indistinguishable from the myeloma abnormal- 
ity. Macroglobulinemia is considered to be a syndrome related in its 
pathogenesis to myeloma. The diagnosis of macroglobulinemia cannot 
be made solely from the electrophoretic findings, but requires the 
ultracentrifugal determination of the sedimentation constant of the 
abnormal protein to ascertain that a large molecular weight constituent 
is present. 

The point I wish to stress is that a precise quantitation of individual 
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serum protein constituents is not needed for the majority of clinical 
diagnostic purposes. More significant than precise quantitative changes 
are the qualitative changes, In this regard, clinical electrophoresis 
resembles clinical electrocardiography. 

(Slide) The next slide shows a picture of a very simple filter paper 
electrophoresis system which we have employed in our laboratories 
at the Delafield Hospital. This apparatus can be put together for less 
than $100, Examples of the patterns that are obtained with this system 
are shown on the next slide. The serum samples are applied as spots 
to the paper, resulting, after separation, in a series of rounded spots, 
as opposed to the previously seen bands, Despite the differences in 
technique, though, the major types of changes are again evident. We 
observe a diffuse increase in gamma globulin in cirrhosis, as opposed 
to the discrete abnormal component in myeloma. Seen also is the 
characteristic pattern in the nephrotic syndrome—a very marked de- 
crease in albumin, an abnormal constituent in the alpha-2 and beta 
region consisting of lipoprotein and glycoprotein, and a decrease in 
gamma globulin. 

Regarding all serum protein separation procedures, including elec- 
trophoresis, ultracentrifugation, Cohn fractionation, etc., we must 
recognize that there are many hundreds of different serum protein 
constituents and no single method will delineate and quantitate all of 
these fractions. An albumin-globulin separation, such as the Howe 
technique, provides a partition of two large and heterogeneous con- 
stituents; electrophoresis permits separation of five or six components. 
To this extent electrophoresis can be expected to provide a greater 
amount of clinically useful information, but as Professor Wuhr- 
mann of Zurich has suggested, an electrophoretic pattern is comparable 
to a silhouette of the Swiss Alps. The major elevations are broadly 
outlined, but the constituent slopes and crags are not delineated. 

MODERATOR KUNKEL: Thank you, Dr. Osserman. 

Is there any discussion from the opposite point of view, that perhaps 
filter paper electrophoresis is being used teo much in hospitals at the 
present time? Dr. Bearn! 

DR. A. G. BEARN: Dr. Osserman has given a very elegant discussion 
of some of the advantages of paper electrophoresis over the albumin- 
globulin ratios. But | was thinking, as he spoke, that the conditions in 
which paper clectrophoresis are diagnostically valuable, by and large, 
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are rather uncommon, Multiple myeloma is not really a very common 
disease, and I wondered whether the performance of flocculation 
tests might not be almost as valuable as a rapid screening technique. In 
short, | wonder whether some conservative middle path could be 
adopted so that perhaps a combination of flocculation tests and the 


paper electrophoresis in hospitals might not have some advantage over 
the carrying out of paper electrophoresis routinely. I think it might 
be argued that routine paper electrophoresis may be rather wasteful 
and in the hands of non-experts actually misleading, and so I wonder 
whether perhaps it might be better to reserve it for those cases in which 
there was some other indication of abnormal protein metabolism, 
say an abnormal flocculation test. 

MODERATOR KUNKEL: Do you have any discussion on this point? 

DR. OSSERMAN: QOur experience suggests that electrophoresis is not 
being utilized enough, Dr. Bearn! We have been particularly impressed 
by the marked serum protein abnormalities seen electrophoretically 
in the general clinic and ward populations under care in the Presbyter- 
ian Hospital. This group of patients is probably less profoundly ill than 
the Delafield group. There are many more patients with degenerative 
vascular disease, infections, diabetes, etc., as opposed to advanced 
neoplastic states, and yet, among these general hospital patients we 
are observing a remarkable number with major quantitative changes 
in albumin and alpha globulins which may well be of clinical signifi- 
cance. 

MODERATOR KUNKEL: Don’t you think that there might be some 
danger in proposing this as a general clinical technique? | was wonder- 
ing about the pitfalls in advocating a sort of dermatological approach 
to reading these patterns,—how much trouble eventually this might 
lead to, with people who would use this approach and are not well 
trained in it, 

DR. OSSERMAN: As mentioned before, some of the problems pre- 
sented by paper electrophoresis may be comparable to the problems 
with electrocardiograms. At times, the changes observed are major ones 
which require little skill or experience to recognize. At other times, 
the changes are more subtle. In these instances, the laboratory tool is 
only as good as the individual interpreting the results. Again, like the 
electrocardiogram, a serum electrophoretic pattern should be inter- 
preted in the light of the clinical and then of the laboratory features 
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presented by the patient. 

MODERATOR KUNKEL: There have been some rumors about some 
fantastic development in gel electrophoresis and many people have 
wondered whether this is going to replace the present paper methods. 
Dr. Bearn, you have had some experience with this method. 

DR. BEARN: We have recently become interested in the method 
of starch gel electrophoresis. It was originally developed by Dr. Oliver 
Smithies of Toronto and has been used at Cornell Medical College by 
Dr. James Pert and Dr. Ralph Engle. 

The method depends upon the fact that if you heat partially hydro- 
lyzed starch with borate buffer and then pour it, while still hot, into 
a suitable container it will solidify in the form of a firm gel. Rather 
curiously, it is now possible to perform electrophoresis in this solid 
medium. The sample of serum can be inserted into the gel either by 
means of filter paper or in a slurry with starch grains. This technique 
would not have any clear advantage if by this means one only got the 
normal number of electrophoretic bands but, in fact, with electro- 
phoresis in a starch gel, the serum proteins split up into many more 
components than are seen under conditions usually employed in paper 
electrophoresis. The reason for this is certainly to some extent obscure 
but it depends in part upon the fact that although proteins may share 
the same electrical charge they may differ in size. The gel can act as 
a kind of sieve, and thus may be able to separate proteins which, 
although they have a similar electrical charge, differ slightly in size 
or shape. 

(Slide) This slide represents the starch gel pattern which has been 
obtained on alpha-2 proteins isolated from normal serum. Normal 
alpha-2 protein was first separated by starch block electrophoresis, 
eluted, concentrated, and re-run in a starch gel, You can, I think, see 
at least eight separate bands. The slowest migratory band is the heavy 
component of the alpha-2 which we know to have an s rate of 19. 


This protein has more difficulty in getting through the gel, so it migrates 


more slowly than the rest of the alpha-2 proteins. This method will 
require a greater degree of development before it can be advocated 
as a clinical rool. 

DR. I. HERBERT SCHEINBERG: Is this re-run carried out under the same 
conditions of ionic strength and pH as the original run? 

DR. BEARN: It certainly is not. It is a good point. A great deal of 
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this improved separation may well depend upon the fact that the 
electrophoresis is carried out at a low ionic strength. I don’t think we 
really know why these protein bands are separating so well and of 
course it would be presumptuous for us to assume that any of these 
bands, be they ever so narrow, represent single proteins. 

DR. MORRIS ZIFF: How about the gel? Do different preparations of 
the gel have different pore size and produce different patterns? 

DR. BEARN: It would be nice to make a whole series of gels of vary- 
ing pore size, Unfortunately, one of the problems seems to be that the 
method is rather empirical, and thus far it has not been possible to make 
a tailor-made gel of precisely known pore size. 

DR. ZIFF: Suppose the gel runs out, can you reproduce the pattern 
the next time you make a new gel? 

DR. BEARN: That is an important question. If you use the same starch 
and use identical conditions, | think the patterns are very reproducible; 
but it does require care. 

MODERATOR KUNKEL: Can you scan these gels? 

DR. BEARN: Yes, this has been done, Dr. Pert has had some success 
with this technique. One can also cut these gels up and, after freezing 
and thawing, extract the protein. From the point of view of recovery 
of all the proteins applied there is still a problem. 

DR. OSSERMAN: Has anything been seen in the starch gel patterns 
of whole serum that is possibly of any clinical usefulness? | heard 
some report about the peculiar band in acute leukemia, I believe from 
Dr. Pert’s group. 

DR. BEARN: I have not heard that. It is certainly interesting if it is so. 

pR. ZIFF: Is there anything to the idea that there are genetic pat- 
terns in serum by this technique? 

DR. BEARN: Yes, there are. 

MODERATOR KUNKEL: To continue on methodology: Dr. Scheinberg 
was formerly with the Harvard group under Dr. Cohn, working on 
plasma fractionation, and perhaps he can tell us a little about this method. 
I have often wondered why it has not had broader clinical application. 

DR. SCHEINBERG: I think it is because paper electrophoresis has be- 
come a happy medium: less work than fractionation, more information 
than the A/G ratio. | wonder whether the method which Dr. Ziff 


is going to tell us about, cellulose ion exchange chromatography, is not 
the best of all, yielding maximum information most feasibly. 
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Fractionation means breaking plasma down into its protein com- 
ponents and can be either analytical or preparative. Essentially, free, 
paper and starch electrophoresis are analytic fractionating tools. One 
wants to see how plasma from a patient with one disease differs from 
plasma from a patient with another disease. Of course electrophoresis 
can also be used for preparation, For example, Dr. Bearn pointed out 
that you can fractionate alpha globulin from serum by electrophoresis. 
This and the other methods of fractionation for preparative purposes 
permit the physician to get hold of gamma globulin, albumin, fibrinogen 
or whatever fraction he may need for his purposes. 

Before discussing Dr. Cohn’s methods in some detail it might be 
well to recall that there are a number of ways of fractionating proteins. 
One can do it by electrophoresis, as we have just seen. One can use 
a gravitational field obtaining ultracentrifugally fractionated proteins. 
Usually ultracentrifugation is analytical, but it can be preparative. So 
far as | know nobody has ever separated proteins in a magnetic field 
but it is the kind of thing that Dr. Kunkel might do next year. For over 
half a century, people have fractionated proteins by varying salt con- 
centrations, as in Howe fractionation, The latter depends upon an 
arbitrary splitting into two fractions, “albumin” (A) and “globulin” 
(G), one of which is soluble and one of which is not, in a certain con- 
centration of a sulfate salr. And, as we shall hear from Dr. Ziff, frac- 
tionation can be carried out chromatographically. 

Dr. Cohn, starting back in the middle 1920's, decided that plasma 
proteins could be fractionated preparatively. He devised a system which 
utilized five variables: the temperature; the concentration of an organic 
substance, which in his case was ethyl alcohol; the ionic strength, 
essentially the concentration of the salts in the solution; the concen- 
tration of the protein itself, which could be varied by adding water or 
drying; and pH, or the concentration of hydrogen ions. By varying 
these and juggling them about in a fairly complicated procedure, he 
was able to fractionate a great many proteins from plasma, In a moment 
I should like to show two slides that describe some of the advantages 
and results of this fractionating system. 


Just before Dr. Cohn died, four years ago, he had become dissatis- 
fied with this procedure because he was sure that the addition of 
alcohol and the variation of pH denatured many proteins. So with his 
co-workers in Cambridge, Drs. Oncley, Surgenor and several others, 
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he began to develop a method of fractionating plasma in which the pH 
is kept essentially at the pH of blood, no alcohol is added, the tem- 
perature is kept at zero throughout the fractionation and advantage is 
taken of the fact that certain metals, such as zinc, can precipitate pro- 
teins rather specifically. This new method of fractionation has not yet 
replaced the old five variable method, and albumin, fibrinogen and 
gamma globulin are usually prepared by some modification of the old 
method. I mention the new method only because [| think it will event- 
ually result in the isolation of many proteins in a state more closely 
akin to that in which they circulate in the blood, 

To go back to the five variable system of Cohn, I have three slides. 
(Slide) The first one summarizes the advantages which accrue from 
fractionating plasma preparatively, First, one gets a great deal of infor- 
mation. If you have a plasma protein that you can work with, you can 
learn a great deal about it. The fact that the iron-binding globulin of 
plasma was isolated so that its interaction with iron could be studied, 
really elucidated the problem of iron transport in plasma and [ think 
you could say something of this sort of every purified plasma protein 
that has been isolated. Second, it is therapeutically much more effective 
to fractionate plasma. If one is a clinician and interested in using blood 
therapeutically, it is more economical of blood, as well as of money, 
if one gives just what one wants, For a patient who is delivering a baby 
and suffers amniotic fluid infusion which defibrinates her, it is obviously 
more effective, and as a matter of fact, it may be effective, where noth- 
ing else will be, to give several grams of fibrinogen rather than to give 
a liter or more of plasma to try to accomplish the same effect. The 
same is true of almost any use of plasma protein, except that in a 
patient who is losing whole blood the use of whole blood is probably 
to be preferred. Third, one can keep plasma fractions longer than 
one can keep whole blood, and it is probably true that they can be 
kept longer than frozen or dried plasma because one can select the 
conditions of storage best for each protein, Fourth, therapeutic use 
of plasma fractions is safer than the use of whole plasma with respect 
to homologous serum hepatitis. Practically all of the fractions that are 
isolated can be—or I think soon will be able to be—treated in such a way 
that they don’t transmit this virus. | think nobody is very happy about 
using pooled whole plasma because of hepatitis. 

(Slide) This is an attempt to do a little bookkeeping of what you 
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could get out of 20 blood donations if you used them as dried whole 
plasma, forgetting the red cells for the moment. You probably could 
treat about 10 patients who were suffering from shock, hypoprotein- 
emia, or another condition for which you wanted to give protein 
containing fluid. However, if you fractionated the same 20 donations 
you could probably benefit more than 100 patients treating them 
with the required specific fraction such as the fibrinogen in Fraction I, 
the gamma globulin in Fraction II, or the albumin in Fraction V. In 
addition, you would get some alpha globulin that you could give Dr. 
Bearn for starch electrophoresis at low ionic strength, and you might 
get a protein which Dr. Kunkel would characterize excitingly and 
so the investigators would be happy. Fractionation does make research 
into the nature of plasma proteins a great deal easier. 

(Slide) The next two slides list many of the protein entities in 
plasma. The A/G ratio characterized plasma proteins as consisting of 
two fractions. Dr. Osserman told us that paper electrophoresis defines 
7 or 8 components and these can be broken up somewhat further 
electrophoretically by the technique which Dr. Bearn described. Frac- 
tionation by the five variable system increases greatly the discrete pro- 
teins one can obtain from plasma. I don’t know if one would go along 
with Dr. Osserman’s estimate of 1000 or 2000 plasma proteins, but I 
would say alcohol fractionation, pushed to the limit, could perhaps 
isolate too proteins. Perhaps the method of which Dr. Ziff will tell us, 
will be capable of isolating considerably more unique proteins from 
plasma than alcohol or metal fractionation. 

MODERATOR KUNKEL: Thank you, Dr. Scheinberg. 

At the recent meeting, two weeks ago, of the American Chemical 
Society here in New York, the technique that seemed to dominate these 
meetings was the use of cellulose ion exchange columns, and Dr. Ziff 
has had considerable experience with this new tool. Perhaps he will tell 
us about its application to plasma proteins. 

pr. zirF: The application of chromatography to the separation of 
proteins has not been as successful as it has with smaller organic mole- 
cules, First, the large size of protein molecules prevents their penetra- 
tion of the adsorbent, so the adsorption must go onto sites on the 
surface of the adsorbing particle. This limits the amount of adsorbing 
surface which is available, and one needs therefore a large surface on 
very finely divided material for this type of chromatography. 


Bull. N. Y. Acad. Med. 


hs 
Nig 
j 
th, 
r 
i 
| 


BLOOD PROTEINS 581 


Another factor which has made it difficult is the instability of pro- 
tein itself. The latter must not be bound so strongly that when it is 
desorbed the internal bonds of the protein are broken, which then 
brings about the denaturation. There is also limitation in the eluting 
solvent that one can use. This of necessity is almost always aqueous 
and, therefore, in contrast with the situation in the chromatography of 
simpler materials, In spite of this, a number of adsorbents have been 
applied to the column chromatography of proteins. Sober and Peterson 
used a weak cation exchanger, Amberlite IRCs0, a strong cation 
exchanger, Dowex 50, an anion exchanger, Dowex 2, and calcium 
phosphate, 

I should like to go into a brief description of a system which has 
been used by Humphrey and Porter for the chromatography of the 
gamma globulin fraction. 

(Slide) This shows the separation of bovine gamma globulin on 
a cellite column, The gamma globulin is present in a stationary aqueous 
phase containing urea and potassium phosphate. This is on the cellite. 
Through it there is a moving or mobile phase which is composed of 
diethyl ether of diethylene glycol. As the glycol moves through the 
aqueous phase, partition occurs in a sort of countercurrent distribution 
process on the cellite and the gamma globulin moves down the column. 
It is not truly column chromatography but partition chromatography. 
One does not obtain sharp spikes of gamma globulin but the eluate 
can be separated into various cuts, as shown here, 

Using this technique, it was possible to demonstrate that early in 
immunization the hind portions of this curve contain the antibody 
produced and that later on it spreads out over the whole curve. Other 
applications have been made. The limitation of this column is that it 
has a small loading capacity for protein, about a milligram of protein 
per gram of cellite. 

(Slide) Sober and Peterson have used two types of cellulose ad- 
sorbents: an anion exchanger and a cation exchanger. I won’t have too 
much to say about the cation exchanger for lack of time. The anion 
exchanger is prepared by derivatizing cellulose with chloroethyl diethy- 
lamine. This compound has a substituted amino group linked to cellu- 
lose by an ether bridge. About one milliequivalent of basic group is 
put on per gram. This is sufficient for a fairly good loading capacity. 
The exchanger is positively charged in the range of neutral pH and 
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below, and the proteins in the form of anions are bound to the posi- 
tively charged groups on the exchanger. Hence the term anion 
exchanger. 

The cation exchanger is obtained by derivatizing the cellulose with 
chloracetic acid. An oxygen bridge with the cellulose results, to which 
a carboxymethyl group is attached, At the usual working pH this 
is negatively charged and binds protein by virtue of the positive charge 
on the protein; for this reason, it is spoken of as a cation exchanger. 

To elute from the anion exchanger one starts out at weakly alkaline 
pH and brings the pH down. As the pH falls the dissociation of 
carboxyl groups on protein is repressed and they are therefore bound 
less extensively, The more highly negatively charged proteins have 
their carboxyl dissociation repressed only at the lower pH range. Thus 
proteins of low isoelectric point proteins tend to come off last, and 
in fact proteins are eluted from this exchanger in the order of decreas- 
ing isoelectric point. By a similar argument, one can show that proteins 
are eluted from the cation exchanger in the order of increasing iso- 
electric point. 

(Slide) Sober and Peterson curves are shown, obtained on chroma- 
tography of horse serum on the anion exchanger accompanied by the 
paper electrophoretic patterns of the eluted fractions. Note that as the 
pH is decreased the ionic strength of the eluting buffer is increased. This 
helps the elution, One sees that the fractions go from gamma globulin 
over to albumin, and that the first to come off is gamma globulin, 
then beta and alpha globulin and finally albumin. 

We have been working with the rheumatoid factor (or sensitized 
sheep cell agglutinating factor), on the anion exchanger, and the LE 
factor on the cation exchanger. The rheumatoid factor is present in 
the serum of almost all patients with rheumatoid arthritis, and the LE 
factor in the serum of patients with systemic lupus erythematosus. 

(Slide) This gives you the pattern of a rheumatoid serum. The first 
peak, eluted at pH8 and 0.005 molar salt concentration, is gamma glo- 
bulin. As one reduces the pH toward 5, and .15 molar salt concentra- 
tion, one gets a succession of peaks and a final component that we will 
be interested in. In this peak ( indicating), the rheumatoid factor 
comes off, Note that the factor comes off in a peak which is far 
removed from the main bulk of the gamma globulin. Nevertheless, this 
component is a gamma globulin, but, as has been shown by Dr. Kunkel 
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and his co-workers, of the macroglobulin type rather than of the usual 
7S variety. 

(Slide) Here is another such anion exchanger chromatogram of 
rheumatoid serum. Again the agglutinating activity comes off at the 
tail end of the chromatogram in one sharp component far removed 
from the main bulk of the gamma globulin. 

(Slide) Here is the chromatogram of a euglobulin fraction from 
whole rheumatoid serum, The activity again comes off at the end. 

(Slide) This is a free electrophoresis diagram of the euglobulin 
fraction of that hind peak. A slow and fast component are seen, 

(Slide) The mobilities are both in the gamma globulin range. The 
factor, in other words, is a gamma globulin which is eluted at a point 
far removed from the main bulk of gamma globulin. 

(Slide) These are ultracentrifugal patterns that Drs. Kunkel and 
Franklin made for us. This is the pattern of the euglobulin fraction of 
rheumatoid serum which has rheumatoid agglutinating activity. You 
see that it is mostly 7S protein, with a little 19S. After chromatography, 
one sees that the euglobulin fraction of the active hind peak now 
contains about 50 per cent of heavy component with a sedimentation 
coefficient of about 19. We estimate that about go per cent of the 7S 
component has been removed by fractionation on the column. The 
original sample which contained mostly 7S protein now is rich in heavy 
component. In other words, the rheumatoid factor, a macroglobulin, 
has been separated from the 7S gamma globulin by chromatography, 


because of the apparent capacity of the exchanger to separate proteins 
of different sedimentation coefficient. 


MODERATOR KUNKEL: We have bogged down a little in metho- 
dology and it is now time for us to deal more directly with some of 
the pathological disorders of serum proteins. 

Dr. Scheinberg, would you discuss briefly some of the deficiency 
states of serum proteins that are so prominent these days, particularly 
the agammaglobulinemias? 

DR. SCHEINBERG: Can any of the proteins that we have heard 
about today be specifically absent or markedly deficient on a hereditary 
basis? This would be in analogy to hemophilia in which patients lack 
an antihemophilic factor, an antihemophilic globulin, because they 
possess a mutant gene which apparently is unable to synthesize, or 
direct the synthesis of this protein in the way that the normal allelic 
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gene synthesizes it, This probably can occur for any protein in the 
body. For example, fibrinogen and many, if not all, of the coagulation 
components can be absent on a hereditary basis and have been actually 
found to be absent because the coagulation system is relatively easy 
to investigate. Recently the one protein that I think everybody in this 
room would have thought could not have been absent on an hereditary 
basis and still allow the patient to survive has actually been reported 
to be absent. This is albumin. Dr. Bennhold, in Germany, saw a woman 
who had a slight amount of premenstrual edema and electrophoresis 
of her serum revealed she had no albumin whatsoever. He asked her 
brother to come in for examination of his blood. He of course, had 
very little premenstrual edema (!) but he, too, had no albumin. It is 
really a remarkable phenomenon that a person can walk around, can 
be in circulation if you will, with no albumin and apparently with 
normal relationships between blood and extracellular fluid. If this can 
be true of albumin it is probably true that absence of any protein on 
an hereditary basis can occur, 

To take Dr. Kunkel’s directions at their face value this happens 
to gamma globulin in a sex-linked and recessive manner. Only males 
get the disease known as congenital or hereditary agammaglobulinemia. 

(Slide) This is a boy who was 12 years old when this slide was 
made, Before the age of 5 he had 8 recognized severe clinical infections, 
including arthritis, sinusitis, one episode of meningitis at the age of 
5, and two episodes of severe pyoderma, In one of them he looked 
as though he was just a mass of oozing, infected skin. Antibiotics, when 
they came along, were ineffectual. As a matter of fact, he had more 
infections, Finally, when he was g¥, the syndrome, agammaglobulin- 
emia, was recognized, largely through the work of Col. Bruton in 
Washington. Following regular injections of gamma globulin over the 
two years shown here he had almost no infections. Without gamma 
globulin these patients are extraordinarily susceptible to bacterial infec- 
tion, although they do show some ability to develop immunity toward 
the viral diseases. 

(Slide) The next slide is a Tiselius electrophoresis picture taken 
from Dr. Gitlin’s article in the Scientific American this past summer. 
It shows rather clearly that the serum or plasma of such a patient has 
no gamma globulin. One of the ablest investigators in medicine today 
told me that he discovered this disease about 12 or 13 years ago when 
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he was doing a great deal of electrophoresis. He saw a plate that had no 
gamma globulin in it. He decided it must have been a technical error 
and threw the plate out without repeating it. 

(Slide) The final slide shows some of the associated factors in this 
disease. Patients lack not only the gamma globulins associated with 
immunity but also the isohemagglutinins, that is, the antibodies to the 
antigens of red cells. These patients do not respond to immunization 
with bacterial antigens and show no evidence of bacterial allergy. 
When they are vaccinated with vaccinia virus they do develop immunity 
but still no gamma globulin antibody is found. Plasma cells cannot be 
demonstrated in their lymph nodes, and these are the cells which are 
usually thought to be the source of gamma globulin. This is a fascinating 
disease, one which shows remarkable interactions between heredity and 
environment and one which it is a great pleasure for the physician to 
meet because with gamma globulin he can make these patients normal 
to a degree not possible with many diseases. 

pr. z1FF: May I ask a question? Are there any conditions—maybe 
this is ignorance—where by heredity you find a new constituent in 
serum? Usually genetic abnormalities lead to missing constituents, or at 
least decreased amounts of normal serum constituents. 

DR. SCHEINBERG: Sickle cell anemia, 

pR. ZIFF: | was referring to serum. 

DR. SCHEINBERG: There is some question in phenyl pyruvic oligo- 
phrenia whether phenylalanine hydroxylase is in fact absent. | don’t 
know whether you want to call this enzyme a serum protein but at any 
rate there is a question as to whether or not an altered form of the 
enzyme may not be what is present in the disease, rather than only an 
absence of phenylalanine hydroxylase. If you mean an abnormal form 
of protein to be a new one, I don’t know the answer to that. Maybe 
Dr. Bearn or Dr. Kunkel does. 

MODERATOR KUNKEL: That is a very good question. 1 think perhaps 
the haptoglobins—this is a peculiar term that has been appearing lately 
in the literature—might fit that category. Dr. Bearn might tell us 
something about them. 

DR. BEARN: This word “haptoglobin” is rather a cumbersome term 
which was first used by Jayle to designate a protein present in human 
serum which combines with hemoglobin. When it does so the complex 
is called haptoglobin. His work was largely overlooked until Smithies, 
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using the starch gel technique, was able to show that these haptoglo- 
bins were present in the alpha-2 fraction of serum and that individuals 
varied in the type of haptoglobin they possessed. 

They were not quite the same in that one individual might have 
one haptoglobin band while others had three. He could further differ- 
entiate those that had three bands because of slightly differing mobili- 
ties. These proteins exist in all normal people and are now known to 
be inherited in a very characteristic genetic way. The three haptoglo- 
bin types are due to a set of two alleles without dominance. So here 
is yet another serum protein which is inherited in a clear-cut fashion. 
Though of great theoretical interest it may also be of practical value 
in cases of a disputed paternity. 

MODERATOR KUNKEL: Another disease that has been arousing con- 
siderable interest recently is macroglobulinemia. This was considered 
extremely rare but all of a sudden we are all seeing many of these 
cases. Dr. Osserman, could you tell us something about this disease? 

DR. OSSERMAN: You have found an epidemic of macroglobulinemia 
at the Rockefeller Institute because you send out those cards to the 
New York physicians requesting that patients with this disease be sent 
to the Rockefeller Institute! More properly, this is a locally endemic 
disease. Uptown, at the Columbia Medical Center, we have encountered 
only five cases of macroglobulinemia in the past four years, and have 
indirectly studied the serum of two other patients with this disease. 
Macroglobulinemia appears to be a proliferative disease of lymphocy- 
toid-plasmacytoid origin which is related to lymphosarcoma, lymphatic 
leukemia and myeloma. The fully developed clinical picture is charac- 
terized by profound anemia, frequently oral and nasal bleeding, lympha- 
denopathy, and moderate hepatosplenomegaly. Anemia is the usual 
presenting complaint. Purpura, as such, is usually not a very prominent 
feature, as opposed to another variant of this group of dysproteinemias, 
idiopathic hyperglobulinemic purpura, in which the abnormal serum 
protein is not a macroglobulin. The marrow involved, lymph _ nodes 
and organs show diffuse infiltration with characteristically small lym- 
phocytes and plasma cells. The small lymphocyte is virtually devoid 
of cytoplasm. There is evidence which indicates that both the plasma 
cell and the lymphocyte are capable of synthesizing globulins. Pre- 
sumably, in macroglobulinemia, the abnormal lymphocyte is producing 
an abnormal protein akin to the myeloma protein, As mentioned be- 
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fore, the macroglobulin shows up electrophoretically as a sharp, homo- 
geneous peak, It can be distinguished from the usual myeloma globulin 
only by ultracentrifugal analysis. Macroglobulins are insoluble in dilute 
salt solutions, i.e., like euglobulins, If a drop of serum from one of these 
patients is placed in distilled water, an immediate precipitate forms, This 
is the so-called Sia water dilution test. It is not specific for macroglo- 
bulinemia, and, in fact, was originally described in kala-azar, in which 
the euglobulin elevation gives a positive reaction, 

MODERATOR KUNKEL: I think we should now conclude this portion 
of the meeting and shift over to some questions that have been raised 
from the floor. The first one 1 will ask Dr. Bearn: Has the gel method 
of electrophoresis been of much value in differentiating the collagen 
disorders? 


DR. BEARN: The shortest answer is no, but I don’t believe sufficient 
work on it has yet been done to warrant being dogmatic about it. 

MODERATOR KUNKEL: Another question: Is the albumin ever highei 
than normal in any disorder? Will you try that, Dr. Scheinberg? 

DR. SCHEINBERG: I don’t know. The albumin can get up electro- 
phoretically, close up to 60 per cent. | don’t know whether anybody 
has ever described the upper limit to see whether anyone got over it. 


MODERATOR KUNKEL: This is a question for Dr. Osserman: Can indi- 
vidual differences be detected in normal adults by paper electro- 
phoresis? 

DR. OSSERMAN: [| am not certain about this. A few years ago Bern- 
feld, using free electrophoresis, described a group of normal subjects 
whose serum patterns showed minor differences in both shape and 
symmetry, particularly of the alpha globulin fractions. This was a 
relatively small and limited study, and | know of no further, more 
extensive surveys, 

MODERATOR KUNKEL: Here is a question on high voltage electro- 
phoresis. | dow’t know if any of the panelists want to volunteer on 
this one. | think the questioner was thinking of the technique, devel- 
oped by Dr, Michl in Germany, used primarily for peptides and amino 
acids. 1 don’t think it comes under the serum proteins because most 
proteins are denatured under the conditions employed. But it is a very 
powerful technique for materials of lower molecular weight. 

Another question: What pH is used for the starch gel separation 
and what is the buffer? 
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DR. BEARN: Borate buffer with a pH of about 8.6 or 8.8. 

MODERATOR KUNKEL: Dr, Ziff, are the lupus factors and rheumatoid 
factors in the same part of the gamma globulin or are these entirely 
different proteins? 

pr. ZIFF: They are entirely different proteins; | don’t think any- 
body would doubt that. They are different in their behavior on elution 
from the cation exchanger. Where they move in the gamma globulin 
fraction is open to some dispute, Some investigators have found that 
the rheumatoid factor moves in the more rapid portions of the gamma 
globulin; others have found that it moves in the middle or slower 
portions, The difference may be due to different degrees of purification. 

The LE factor, as far as we can tell, moves in the more slowly 
moving portions of the gamma globulin. The two factors, of course, 
differ in sedimentation constant and in biological activity. 

MODERATOR KUNKEL: Dr, Osserman, do you think that the myeloma 
proteins represent tremendous elevations of single members of the family 
of normal gamma globulins? 

DR. OSSERMAN: This is a point that is still not settled. As was men- 
tioned previously, normal gamma globulin consists of a family of a great 
number of different constituents. Several studies have given evidence 
that the normal plasma cells elaborate this wide variety of different 
gamma globulins. It has been postulated that, in myeloma, there is a 
proliferation, an abnormal growth, of one-of-a-great-many-different- 
plasma cells. This single family of plasma cells continues to produce a 
protein which is identical to one-of-a-great-many-normal-gamma-globu- 
lin components. Several physicochemical and immunochemical studies 
have attempted to settle this question of normalcy of the myeloma 
globulins, but, unfortunately, these techniques, as good as they are, 
cannot make this fine a distinction in protein structure and composition. 
Putnam’s studies of the terminal amino acids of myeloma globulins and 
normal gamma globulin indicate that there are differences in these 
terminal amino acids but, again, it must be recognized that normal 
gamma globulin is a mixture of different constituents present in minute 
amounts. The individual gamma globulins in this fraction may con- 
ceivably differ in the arrangement and sequence of their amino acid 
constituents, and there may be normal n-aspartyl and n-glutamyl 
globulins in this heterogeneous mixture. 

MODERATOR KUNKEL: The last question: What is the significance 
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of an elevation in the alpha-2 fraction, Dr. Bearn? 

DR. BEARN: I was hoping Dr. Osserman was going to answer this. 
Although the last question, it is the hardest to answer. If one is ill 
from almost any cause, the alpha-2 globulins are liable to be in- 
creased. | would like to throw this question back to Dr, Osserman and 
ask him what he thinks an elevated alpha-2 means. | don’t know, and 
I wish I did. 

DR. OSSERMAN: I agree completely with Dr. Bearn, Alpha globulin 
elevation means the patient is sick. These are non-specific changes and 
about as significant as finding a moderately elevated sedimentation rate. 
A normal healthy individual should not have a high ESR, nor should 
he have an increase in alpha-2 globulin, This is the area of protein study 
which will need a great deal more exploration. 

MODERATOR KUNKEL: In conclusion, | want to thank the panelists 
for their very fine discussion. 
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ROLE OF THE DRUG HOUSE 
IN BIOLOGICAL AND 
MEDICAL RESEARCH * 


Max Tisuier, Pu.D.** 


SHOULD like to begin my talk on research in the History 
of the Drug House by quoting from a paper by Dr. 


I L. M. McDaniel, Chairman of the Section of General 
Practice of the American Medical Association. Dr. 
Gesesesesesesa) McDaniel, in a paper published in the Journal of the 


American Medical Association in 1956, eloquently stated, “I remember 
the reluctance with which I viewed the approaching winter, for | knew 
that before spring fifteen patients, including several close friends, would 
die from pneumonia. . . . Then we felt helpless, but today we can walk 
into the sickroom with confidence, knowing that often a little ampule 
or vial half the size of one’s thumb contains drugs that can conquer 
diseases formerly thought hopeless.” With this as my text, I should like 
to trace briefly the growth of research in the Drug House from its small 
beginnings to the major force that it is today. 

A number of drug houses abroad and in this country originated 
from apothecaries’ shops that flourished during the 17th, 18th, and 19th 
centuries. From these shops, devoted to the preparation and dispensing 
of drugs, came many contributions to modern chemistry associated with 
such names as Scheele, Fehling, Buchner, Klaproth, Marggraf, and Pel- 
letier, All historians of science acclaim the major and basic role of the 
apothecary in the creation of chemistry and also in the realization of 
drugs which still serve the medical profession. Among the chemical 
elements discovered in the apothecary shop are even uranium and 
zirconium, both important to our age of nuclear energy. Morphine, 
codeine, quinine, strychnine, and atropine, first isolated in the apothe- 
cary shop from plant drugs during the first half of the 19th century. 


* Presented, as part of a symposium on A History of the Drug House, at the Thirty-first Annual 
Meeting of the American Association for the History of Medicine, held at The New York 
Academy of Medicine and at The Rockefeller Institute, New York, N. Y., May 23, 1958. 


**President, Merck Sharp & Dohme Researcn Laboratories, Division of Merck & Co., Inc., 
Rahway, N. J. 
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are still invaluable medicinal agents. Research on drugs from plant 
sources—isolation, pharmacology, and chemistry—still occupies an im- 
portant place in the drug house, the most notable recent illustration 
being the isolation of reserpine from species of rauwolfia in the Ciba 
Research Laboratories. 

The 17th, 18th, and 19th centuries were exciting periods in the 
history of the physical sciences, Experimental science was widely ac- 
cepted and led to the uncovering of physical laws which in some in- 
stances could predict with precision the behavior of physical bodies. 
This period brought to the minds of educated people the beginnings of 
a true respect for scientific facts. Notwithstanding this state of develop- 


ment in the physical sciences, the same approach in the biological and 
medical sciences was lacking. During this period, the vitalist doctrines 
of Bichat dominated the actions of the scientists concerned with biology 


and medicine. Philosophers and physicians during those times believed 
that life in a living organism is caused and sustained by a vital principle 
distinct from all physical and chemical forces as related to non-living 
phenomena. The beautiful and simple physical laws arising from the 
experimental research in chemistry, physics, and astronomy did little 
to stimulate biological experiments. Progress in medicine was slowed by 
lack of experimental inquiry and by the dogmas of vitalism. 

The second half of the 19th century may be designated as the 
genesis of the experimental approach to the problems of medicine. Five 
men, Claude Bernard, Louis Pasteur, Robert Koch, Joseph Lister, and 
Paul Ehrlich, broke the chains that bound medicine to its past and 
unleashed a new power of research into the fields of medical sciences. 
Each has not only contributed handsomely to the understanding of 
biological processes and to the solution of medical problems, but each 
has left a heritage of experimental medicine which still serves as a guide- 
post in our ever-continuing quest for the control of disease. Bernard 
stated in his Introduction to the Study of Experimental Medicine, 
“Scientific medicine, like other sciences, can be established only by ex- 
perimental means, i.¢e., by the direct and rigorous application of reason- 
ing to the facts furnished us by observation and experiment.” This 
declaration of Bernard’s and his views on the experimental method for 
the study of medical problems have profoundly affected the course of 
medicine. Before the dawn of the 2oth century, tangible contributions 
were already made to life and health, such as an understanding of in- 
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fectious diseases, aseptic surgery, safer childbirth, vaccine therapy, and 
sanitation, 

The concept that chemicals may cure disease, first advanced by 
Paracelsus, began to take form in the researches of Paul Ehrlich. Dedi- 
cated to chemotherapy, Ehrlich proved by experimentation the inade- 
quacy of von Behring’s universally accepted view that “the tissues of 
man and animals are many times more susceptible to the poisonous ef- 
fects of disinfectants than . . . any of the bacteria known.” Ehrlich es- 
tablished the experimental procedure which gave chemotherapy a digni- 
fied and scientific stature, equal to immunology in importance and 
promise for the control of infectious diseases, 

During these exciting years of biological and medical research, the 
drug house devoted most of its research to the development of pro- 
duction and standardization techniques for botanical and synthetic 
drugs. While the drug house did not contribute significantly to the 
developments in biology and medicine during this period, the chemical 
and dye industry of Germany was in a position to meet the growing 
challenge of chemotherapy. The introduction into medicine of salicylic 
acid and later aspirin, of antipyrin, of the barbiturates was the result of 
collaboration between the physician and the German chemical industry. 
Ehrlich’s almost successful control of trypanosomiasis by try pan red and 
trypan blue and his research leading to Salvarsan for syphilis stimulated 
a segment of the German chemical and dye industry to enter chemother- 
apy with the research techniques developed in his laboratories, The time 
was ripe for a large-scale attack on disease through synthetic drug 
therapy. Biological techniques were now available and organic chemistry 
had begun to burst into bloom, Out of this grew institutes of chemother- 
apy as part of the chemical industry of which the one at Elberfeld, a 
part of I. G. Farbenindustries headed by Fritz Hofmann and later by 
Heinrich Hdrlein, a student and collaborator of Paul Ehrlich, was the 
most notable. From these research laboratories came the antitrypano- 
some, tryparsamide, and the antimalarials, atebrine and plasmaquin., 

Notwithstanding this new emphasis on chemotherapy, progress dur- 
ing the 25 years following the discovery of Salvarsan was slow and, on 
the whole, unrewarding. The proponents of chemotherapy could only 
claim a few agents for the control of the protozoal diseases and for 
treatment of a few non-bacterial diseases. The problem of the bacterial 
diseases did not respond to attack by large-scale chemotherapy, much 
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to the bewilderment of its investigators, 

The year 1934 was the turning point for chemotherapy. Gerhard 
Domagk, the pathologist, working in the laboratories of I. G. Farben- 
industries, announced the therapeutic activity of a dye, Prontosil Red, 
in the control of experimental streptococcal infections, Chemotherapy 
had triumphed at last! Starting with this epochal discovery, the research 
laboratories of the pharmaceutical houses in Europe and in the United 
States synthesized many thousands of sulfonamides, Of these, a small 
number are of major importance in the armamentarium of the physician. 

The discovery of the sulfonamide drugs had an immense influence 
on the more recent developments in the chemotherapy of infectious 
diseases, namely the discovery of the useful antibiotics. The fact that 
microorganisms, particularly fungi, produce substances that inhibit the 
growth of other microorganisms had been known by bacteriologists be- 
fore Fleming chanced to observe, in 1929, the inhibitory effects of 
Penicillium notatum on staphylococci. The reinvestigation of the anti- 
biotics for the control of infectious diseases owes its stimulation largely 
to the discovery of the therapeutic activity of the sulfanilamides. 

In England, research in the drug house received an auspicious im- 
petus in 1904 when Sir Henry Dale left his appointment at Cambridge 
University and joined the newly formed Wellcome Physiological Re- 
search Laboratories. In a delightful autobiographical sketch published 
in the new journal Perspectives in Biology and Medicine, Sir Henry 
Dale discussed his decision to join the Wellcome Laboratories against 
the advice of his friends who believed he “should be selling his scien- 
tific birthright for a mess of commercial pottage”. Sir Henry Dale told 
how Mr. Wellcome had suggested that he should throw light on the 
previously obscure pharmacology of ergot; and “how, though my com- 
pliance with this suggestion had been neither eager nor hopeful, 
furnished me, through a most remarkable succession of accidents and 
coincidences, with a series of clues, leading to my participation in nearly 
all the more interesting researches with which I was thereafter to be 
connected during the remainder of my ten years’ stay in the Wellcome 
Laboratories, and, subsequently, during the 28 further years which I 
spent as a member of the staff, and eventually as the Director, of the 
National Institute for Medical Research.” 

The decade beginning with 1930 saw the introduction of modern 
research into a number of the drug companies in the United States. 
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Parke, Davis already had a Research Institute while Merck dedicated its 
Research Laboratories in 1933. In the following year, the Lilly Research 
Laboratories were opened and the year 1938 witnessed the dedication of 
the Abbott and the Squibb Research Laboratories. This was a new era 
for the pharmaceutical house of America. At the dedication of the 
Merck Research Laboratories 25 years ago, the late Mr. George W. 
Merck told his audience, “We believe that research work carried out 
with patience and persistence will bring to industry and commerce new 
life; and we have faith that in this new laboratory, with the tools we 
have supplied, science will be advanced, knowledge increased, and hu- 
man life will win an even greater freedom from suffering and disease.” 
To those who were to work in this laboratory he said, “We pledge 
our every aid that this enterprise shall merit the faith we have in it. 
Let your light so shine—that those who seek the truth, that those who 
toil that this world may be a better place to live in, that those who hold 
aloft the torch of science and knowledge through these social and 
economic dark ages, shall take new courage and feel their hands 
supported.” 

To the research laboratories of the pharmaceutical industry came 
scientists dedicated to the problems of the ill and genuinely motivated 
by the same ideals as those of their fellow-scientists in the universities 
and research institutes. With opportunities to publish their scientific 
findings, to present papers at scientific meetings, and to participate in 
all activities accorded to scientists in the universities and institutes, these 
men and women have gained respect and prestige. These scientists have 
become accepted by academic investigators on equal scientific footing. 
Today, the pharmaceutical industry of the United States constitutes a 
vital factor in our quest for better therapy, with a force of over 6,000 
scientists of many disciplines and training. During the year 1957, our 
pharmaceutical houses spent more than $125,000,000 in support of their 
research. The ratio of research expenditure to total sales of the phar- 
maceutical industry is over twice as great as that of the chemical in- 
dustry in this country, 

The pharmaceutical companies recognized the need for a research 
organization based on active collaboration of scientists of different dis- 
ciplines, With the growth of the sciences and the limitations of the 
human mind, specialization has become a necessity. Unlike Aristotle 
and Leonardo da Vinci, who did not hesitate to write definitively on all 
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sciences as well as on morals and politics, the scientists during the past 
half century have been carving out smaller slices as the pie grew larger. 
This view was recognized by Claude Bernard who stated eloquently, 
“The more science advances, the more she acquires an impersonal form 


—art is ‘I’, science ‘we’.” In organizing its research, the pharmaceutical 
company has brought together under a single roof scientists of different 
hues, all needed to carry out a program from the conceptual stage 
through clinical investigation. Men of different training, such as chem- 
ists, pharmacologists, pathologists, and physicians, joined together for 
the first time to collaborate in seeking solutions to medical problems. 
The success of this new concept of collaborative research may be il- 
lustrated by some of the accomplishments in the field of nutrition where 
the drug house has made a number of important and basic contributions. 
Research in this field had led to the isolation in the pharmaceutical 
houses of vitamin Bs in 1938, of folic acid in 1947, and of vitamin Biz 
in 1948. Knowledge of the chemical structures of these vitamins and 
the syntheses of two demanded chemists of different skills. Nutritionists, 
pharmacologists, and pathologists studied the role of these vitamins in 
the nutrition of animals, whereas the importance of these vitamins in 
human health required collaboration with physicians. It is likely that 
several hundred scientists in the pharmaceutical industry, representing 
a great many scientific disciplines, participated in the research which 
established these vitamins and their place in nutrition. 

The establishment of these research laboratories encouraged aca- 
demic and clinical investigators to seek assistance of, and frequently 
collaboration with, the scientists of the pharmaceutical companies in the 
prosecution of their research and in transforming the results of research 
into useful tools for the physician. Many of our important contributions 
have resulted from such collaborations. After the initial announcement 
by Banting, McLeod, Best, and Collip of the discovery of insulin, their 
collaboration with the Lilly research staff resulted in a suitable product 
for use by the physician. Lilly’s and Lederle’s initial liver preparations 
originated from a collaboration with Minot and Murphy, Putnam and 
Merritt established the usefulness of Dilantin in the treatment of epi- 
lepsy as a consequence of a collaboration with Parke, Davis. Paul R. 
Burkholder of Yale furnished Parke, Davis isolates of microorganisms 
which eventuated in the discovery of Chloromycetin, A collaboration 
between FE. B. Astwood, now at Tufts Medical School, and Lederle 
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led to the discovery of the antithyroid activity of thiouracil and propyl 
thiouracil. The structures and syntheses of vitamin B: and of pantothenic 
acid were the consequences of collaboration between Merck scientists 
and R. R. Williams and R. J. Williams, respectively. The importance of 
cortisone in therapy was negligible until Philip S. Hench of the Mayo 
Clinic, prompted by his own concepts, discovered the usefulness of 
cortisone in the treatment of rheumatoid arthritis. This observation, 
which ushered us into a new aurora of research and therapy and for 
which Dr. Hench was accorded the Nobel Prize, was made with cor- 
tisone synthesized for the first time in the Merck Research Laboratories. 

Research in the pharmaceutical house has been both basic and de- 
velopmental in nature. This combination of talents directed at specific 
objectives accounts for the rapid and efficient utilization of break- 
throughs in modern therapy whether the breakthroughs occur in the 
industry or in the laboratories of outside scientists. When a successful 
penetration into a new area of research is made, the modern phar- 
maceutical house is superbly able to muster its forces and pursue the 
thrust to practical advantage. Ehrlich’s demonstration of methods for 
studying infectious diseases and of their potential value in the search 
for new agents had been taken over and elegantly elaborated by the 
pharmaceutical industry. The discovery of tyrothricin in 1939 by René 
J. Dubos of the Rockefeller Institute, through his thoughtful study of 
the physiology of microorganisms and problems of antagonisms, the 
discovery of the therapeutic value of penicillin in 1940 by Chain, Florey, 
Gardner, and Heatley, and Waksman’s researches leading to streptomy- 
cin, unleashed powerful forces in the drug companies which led to the 
discovery of the broad-spectra antibiotics, The discovery of the psy- 
chopharmacodynamic effect of chlorpromazine quickly brought into 
being an entirely new kind of pharmacology laboratory in the industry 
which has already served in the development of a number of new agents 
with different actions for the control of mental disturbances. Polio vac- 
cine, which owes its creation to the work of John F. Enders and of 
Jonas Salk, brought tissue culture techniques and a resurgence of in- 
terest in immunology to the pharmaceutical industry. 

The situation in the pharmaceutical industry today is quite different 
from that of 20 years ago. Every drug company of size has a research 
organization capable of making new and important contributions, Each 
company must have a research group to grow or even to survive. 
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Obsolescence in therapy has become a major characteristic of the age 
in which we live. Actually, research in the pharmaceutical company 
generates obsolescence and to a degree, one of its aims is planned 
obsolescence, whereby an inadequate therapeutic agent is replaced by a 
better one. Most of us remember how the introduction of prednisone 
by Schering quickly overshadowed cortisone and hydrocortisone for 
the treatment of the inflammatory diseases. Aureomycin, discovered in 
the Lederle Laboratories, and Terramycin, first isolated by the Pfizer 
research staff, rapidly lost their pre-eminence in the broad-spectra anti- 
biotic field to the closely related tetracycline. In the recent past, the 
arsenicals, including the arsphenamide derivatives, once major thera- 
peutic agents, have passed into oblivion, Therapy with immune sera, 
once a major hope in the control of the bacterial infectious diseases, 
rapidly yielded to the sulfonamides and to the antibiotics. 

In line with the theme of this symposium, I have stressed, thus far, 
the research but not the development and production activities of the 
pharmaceutical industry. These latter segments have played a vital part 
in our history, particularly since the drugs of the past quarter century 
have become more complicated in chemical structure and properties than 
ever before. Chemists and engineers, employing at first the techniques 
and equipment of the chemical industry and later developing newer 
ones of their own, have narrowed the gap of time between the research 
investigator and the physician. The speed with which penicillin and 
streptomycin were brought to the physician in unlimited quantities, and 
at low prices, is unsurpassed by the most notable developments in other 
industries. Within a period of 18 months following the establishment 
of the usefulness of the polio vaccine, supplies were plentiful. The 
Asiatic influenza vaccine was in abundance four months after the 
causative virus was made available to the pharmaceutical industry by the 
National Institutes of Health. 

One of the objectives of the development and production arms of 
the drug industry is the constant improvement of production processes 
with the lowering of production costs and the lowering of prices to the 
patient. In spite of the economic inflation of our times, the prices of 
most basic drugs have decreased over the years, An examination of the 
prices today of those pharmaceuticals in use 10 or even 20 years ago 
will reveal a continual and significant reduction in most prices in spite 
of the cost increases of labor, facilities, taxes, etc. Typical examples of 
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this price history are the vitamins, the sulfa drugs, and the antibiotics, 
penicillin and streptomycin, These significant reductions have resulted 
from technical achievements and are a tribute to the pharmaceutical 
industry for its wisdom and dedication. 

No account of the pharmaceutical industry is complete without dis- 
cussing the development of Government-sponsored research and its 
impact on the industry. Beginning with the demands of World War II, 
research carried out in Government laboratories and research supported 
financially in other laboratories have become a formidable force grow- 
ing rapidly with each passing year, Today, the military services, the 
Public Health Service, and the National Science Foundation are the 
major patrons of the laboratories in our colleges and universities. As 
much as two-thirds of the expenditures for all research and development 
performed in the academic laboratories is financed by the Federal Gov- 
ernment. 

The acceleration of Government-supported research has manifested 
itself in the rapid growth of the National Institutes of Health, the re- 
search arm of the Public Health Service. Beginning in 1930 as one in- 
stitute, devoted to the investigation of infectious diseases, it now consists 
of seven institutes charged with the responsibilities of distributing finan- 
cial assistance to academic and institute investigators and of carrying out 
research in the areas defined by each of its institutes. The budget for 
the National Institutes of Health has grown from 52 million in 1950 to 
211 million in 1958, surpassing the expenditures for research by the 
pharmaceutical industry. This significant development constitutes a 
new factor which will play an important part in the medical advances 


of the future. For example, the problem of cancer has prompted the 


organization of the Cancer Chemotherapy National Service Center as 
part of the National Institutes of Health for the purpose of seeking sub- 
stances which will contain the neoplastic diseases. This Center has 
actively sought the aid of the drug house and has actually issued con- 
tracts to some with provisions for financial assistance. For the first time, 
a Government agency has been directed to set up a research program 
during peacetime on a national scale, with Government financial sup- 
port, aimed at the control of a specific disease. Now that this program 
is under way, there are signs that similar projects will be formulated 
in the field of mental health and in the field of the cardiovascular 
diseases. 
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The entrance of the Government into research on a grand scale for 
the control of specific diseases poses a problem for all those engaged in 


medical research on how to deploy most effectively the people, the 
funds, and facilities, It would be wrong and wasteful for the Federal 
agencies to take over those activities being handled with proven ade- 
quacy by others, and here I mean the private investigators, universities 
and research institutes, as well as the pharmaceutical industry. 

The pharmaceutical company, with its technical staff and skills, is 
admirably capable of participating in breakthroughs and bringing them 
to speedy realization, With its scientists and engineers, the pharmaceu- 
tical industry has contracted the path from breakthrough to the phy- 
sician, notwithstanding the increasing complexity of the technological 
problems. 

Our true capacity to advance in the medical sciences will depend on 
the depth of our understanding of the fundamentals which underlie our 
knowledge of biological and medical facts. In spite of the remarkable 
progress in the biological and medical sciences, our understanding of 
fundamentals is woefully inadequate. While we can perform reactions 
that are almost miracles and even can improve on nature, we are unable 
to answer many of the simplest questions raised from scientific observa- 
tions in the medical sciences. While we can synthesize hormones and 
know how to use them in allaying disease, we do not know how they 
act. When we begin to understand what goes on at the cellular level, 
our contributions to control disease will be broader and more permanent. 

The pace of progress during the past 25 years in the medical sciences 
cannot be accelerated unless we have a much better understanding of 
the fundamentals of medical sciences. To fill the glaring gaps in our 
knowledge, we need an enormous re-orientation of our scientific effort 
into long-range, undirected, basic research. We need to support basic 
research with all the facilities and funds that can be absorbed. It is in 
this area of greatest deficiency that the drug house has been unable to 
make a significant contribution, The pharmaceutical industry is limited 
in capacity to carry out basic research and in ability to provide it with 
adequate financial support. It is in this endeavor that Government as- 
sistance and encouragement are urgently needed, Lack of Government 
and public support for long-range, basic research in favor of the more 
immediate and applied research would bring about a sterile and stagnant 
future, devoid of major advances which, as scientists, we know should 
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be achieved over the next 25 years. 


We have come a long way from the drug house and apothecary 
shop of three centuries ago, We stand on the crest of a golden age in 
the medical sciences viewing beyond a more towering and noble summit. 
The dream of the Fountain of Youth is taking form in reality and the 
search for the philosopher's stone is no longer an idle quest. The ac- 
complishments during the past quarter century have given us the 
strength and inspiration to meet the challenges of the years ahead. Let 
us not falter in our responsibilities. 


Bull. N. Y. Acad. Med. 


600 
ig 
7 


NEW 


YORK PATHOLOGICAL 


SOCIETY 


ABSTRACT OF PAPER AND DISCUSSION 


Presented at the Meeting on October 23, 1958 at The New York Academy of Medicine 


Involvement of the Nervous System by Bronchogenic Carcinoma 


Wittiam Henry McMenemMey 


Institute of Neurology of the University of London, 
Maida Vale Hospital for Nervous Diseases, London, England 


Dr. McMenemey discussed the incidence of 
bronchial carcinoma in different types of 
hospitals, comparing published figures with 
his own. Comparison was often difficult be- 
cause melanoma was sometimes included and 
sometimes not. In his own series, in which 
melanocarcinoma had been included, a bron- 
chial origin was established in 52.5 per cent 
of cases. In a neurological hospital the 
primary tumor is usually silent and the 
search for it both clinically and at necropsy 
may difficult. 
diagnosis has been established beyond doubt 
in a case of cerebral tumor, the lungs, after 
routine examination at necropsy, should be 
preserved for more detailed studies in case 
the diagnosis proves to be one of metastatic 
carcinoma of the brain. The association of 
metastases in the 


prove Unless the histologic 


brain 
suggestive of a primary site in the lung, 
especially in a male. The speaker compared 


adrenals was 


pre-ent-day statistics with earlier ones, more 
especially those of Krasting (1906)', and 
concluded that there had been a definite in- 
crease in the disease. 

The symptomatology of carcinomatous in- 
volvement of the nervous system, he said, 
was protean, and the disease might present 
in many unusual ways. He gave several ex- 
amples, including one which first showed as 
a cerebellar hemorrhage and another as an 
acute cauda equina syndrome. The clinical 
course of a bronchial metastasis in the brain 
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might at times be so slow as to throw doubt 
on the diagnosis. Dr. McMenemey drew at- 
tention to the frequency with which the men- 
inges were involved, sometimes without any 
obvious discrete secondary tumor being 
present in the brain. He and his colleague, 
Dr. J. N. Cumings, in a large series of cases 
of histologically tumor of the 
brain, had noticed that the cerebrospinal 
fluid cell count was raised above 5 in 20.4 


confirmed 


per cent of cases of intracranial carcinoma, 
over 10 in 15.3 per cent, and over 20 in 8.5 
per cent. Very often tumor cells could be 
identified. On occasion they had been found 
when the total the 
normal range. If, therefore, a diagnosis of 


cell count was within 


carcinomatosis of the brain were under con- 
sideration, a search of the deposit for the 
presence of carcinoma cells was always 
worth while. The significance of a falling glu- 
cose content in the cerebrospinal fluid was 
also discussed. 

Dr. MeMenemey described the findings in 
three cases of cerebellar degeneration in as- 
with but 


portant combination. However, its incidence 


sociation carcinoma, a rare im- 
was sometimes underestimated because in a 
very sick person cerebellar symptoms and 
signs might not be easily apparent. In gen- 
eral the disease seemed to be associated with 
small primary tumors, and metastases in the 
brain and elsewhere were more often absent 


than present. He described also examples of 
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carcinomatous neuropathy, pointing out 
that in this disease, as well as in cerebellar 
degeneration, the degeneration did not pro- 
ceed pari passu with the growth of the 
primary tumor. The presence of either cere- 
bellar degeneration or a carcinomatous neu- 
ropathy in a previously well patient should 
encourage a hunt for a primary tumor. The 
speaker then discussed the possibility of 
there being a specific form of cortical de- 
generation associated with the presence of 
carcinoma, and instanced the work of Brier- 
ley and Charatan (1956)*. He discussed the 
significance in cerebellar degeneration of the 


lymphocytic infiltration sometimes found; 


also a first zone Lange curve. Finally, he 
compared the incidence of bronchial carci- 
noma in Britain with that in the United 
States, concluding that it was not smoking 
alone, nor atmospheric pollution alone which 
accounted for the prevalence of the disease, 
but a summation of insults to the bronchial 
mucosa associated with civilization. To dis- 
courage smoking was the one quick way of 
reducing the insult, and at the same time, 
of diminishing the alarmingly increased in- 
cidence of the disease. 


DISCUSSION 


JOHN G. KIDD: A few years ago I lent 
Dr. Willis’ book, The Spread of Tumors, to 
one of my students. When I asked him what 
he got out of it, he said that he could 
summarize the whole book in a single sen- 
tence: “A tumor arises anywhere in the body, 
the body.” 
this evening is that 


and spreads anywhere in 
What we 
bronchogenic carcinomas have the capacity 


to spread not only to the brain, but to other 


have seen 


parts of the nervous system under circum- 
stances that are little short of bizarre. Dr. 
Zimmerman, a distinguished member of our 
Society, is in the audience. Since he has had 
wide experience in lesions of the central 
nervous system, I wonder whether he would 
be good enough to give us his evaluation of 
his own experience in comparison with this 
of Dr. MceMenemey. 


HARRY M. ZIMMERMAN: All of us 
know Dr. McMenemey as a neuropathologist 
and as the superb architect of the Inter- 


national Neuropathological Congress in Lon- 
don, which some of us in this audience will 
never forget. This is a marvellous oppor- 
tunity for those who are general patholo- 
gists to compare notes with you, Dr. Me- 
Menemey, since you are both a_ general 
pathologist and a neuropathologist. I have 
a few questions to ask you. One is, how 
often have you seen carcinoma in cases of 
multiple sclerosis? This is a question I have 
been asked innumerable times by such peo- 
ple as Hans Reese in this country and others 
interested in multiple sclerosis, following a 
statement by Schaltenbrand of Germany to 
the effect that the two diseases are incom- 
patible. 1 was therefore astonished to find 
in our Multiple Sclerosis Registry, which 
we carry on at our Hospital, that 8 to 10 
per cent of cases of multiple sclerosis have 
carcinoma of one organ or another, not 
necessarily of the lung. 

The remark that Dr. Kidd made _ that 
tumors may arise anywhere and go any- 
where (and the lung is one of these organs) 
brings to mind the fact that in our experi- 
ence, and in yours, carcinoma of the lung is 
by far the most frequent primary site of 
central nervous system metastases. In some 
1400 cases of pulmonary carcinoma we had, 
I believe, several hundred which went to the 
brain, which is by all odds the most frequent 
site of metastasis from any primary carci- 
noma anywhere in the body. Next in fre- 
quency in our hospital is breast carcinoma, 
but unlike the pulmonary carcinomas, the 
breast tumors go to the intracranial dura 
and to the spinal dura much more frequent- 
ly than they do to the parenchyma of the 
central nervous system. 

There are a few other things that Dr. 
Kidd’s remark brought to my attention. We 
have seen a number of cases of carcinoma 
of the urinary bladder with metastases to 
the brain, and almost invariably when ap- 
parently primary metastases occur in these 
odd sites there is an intermediate station 
in the lung. We have found repeatedly that 
a bizarre type of tumor, one that rarely 
goes to the brain, when it does so, almost 
always goes by way of an intermediate sta- 
tion in the lung. 

You have not mentioned, Dr. McMenemey, 
malignant lymphomas of the nervous sys- 


Bull. N. Y. Acad. Med. 


it 
if 
be gt 
Hed 
1) 
- 


NEW 


YORK PATHOLOGICAL SOCIETY 


603 


tem, and I am not referring to those asso- 
ciated necessarily with malignant lymphoma 
in the bone marrow or lymph nodes. I have 
now some 16 cases of primary lymphoma in 
the central nervous system, among them 
reticulum cell sarcomas, lymphosarcomas, 
Hodgkin's disease, and so forth. Do you 
see them in your collection? 


LIONEL S. AUSTER: Inasmuch as my 
avocation is that of a pathologist, and my 
true vocation is that of a surgeon interested 
in tumor pathology, perhaps you will bear 
with me for a Mc- 
Menemey’s magnificent array of material, 
in spite of the fact that his title did not 
limit 


moment, because Dr. 


involvement, nevertheless was almost 
exclusively shown in the brain. In at least 
one instance he was able to show some pos- 
terior nerve root involvement as evidence 
of peripheral neuropathy, and I should like 
not only to call attention to this group, but 
to request help 


for 


and information to explain 
the reason a most important sympto- 


matic aspect of morbidity in pulmonary 
carcinoma: the neuralgia or neuropathy pro- 
ducing pain incidental to lesions found more 
particularly in the upper lobe, the so-called 
sulcus tumors. These notoriously produce 
bizarre, seemingly unrelated symptoms even 
before evidence of 


there is demonstrable 


true pulmonary parenchymatous —involve- 
ment. 1 have seen in my own scant personal 
experience at least half a dozen cases in 
which the paresis of one vocal cord plus a 
peculiar irritative cough is the only early 
symptom, without anything else that might 
the 


Another 


help one to suspect presence of an 
the 


Horner syndrome. Moreover, there is a type 


upper lobe tumor. sign is 
of upper lobe tumor which very rapidly 
involves the upper and posterior mediasti- 
num, with erosion of the anterior surface 
of the vertebral bodies, affecting, strangely 
but the 
posterior spinal nerve roots, with severe pain 
to C-6 and 7 and T-l, 2 and 3, 
and radiation to the neck, the shoulder, and 


axilla. The cause is eventually, after a long 


enough, not the anterior roots, 


referable 
time, demonstrable as a lesion arising from 
the lung and in the upper posterior mediasti- 


num. Only after the most detailed roentgen 
studies in the oblique position will such 
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erosion and sometimes 
show. For relief of pain these patients re- 
ceive high dosage radiation therapy, and now, 
with the advent of cobalt therapy, relief is 
better than previously. But they are never 
completely relieved, despite — occasional 
shrinkage of the tumor. As Dr. Sala and I 
showed in a study of the causes of death 
in cancer of the cervix*, and a similar situa- 
tion is seen in cancer of the prostate, after 
extensive without any 
evidence of residual tumor in or about the 


bone involvement 


radiation therapy 
primary sites, there is not only a contrac- 
tion as a of fibre but per- 
sistence of carcinoma in the periureteral 
and perineural lymphatics in the pelvis and 
lower abdomen, which accounts for the pain. 


result also 


I wonder whether anyone has seen, or has 
had the opportunity to dissect, posterior 
nerve roots in lung cancer cases to see 
why it is that these patients have persistent 
pain which is subjectively far worse than 
that caused by the essential primary lesion. 

I believe perineural lymphatic involvement 
is the answer. 

In connection with the reported excess 
of pulmonary carcinoma prevalent in the 
United Kingdom compared with that in the 
United States, I am also tempted to state 
that perhaps one of the reasons is that the 
British make those extremely irritating and 
highly carcinogenic types of cigarettes that 
are made from pure Virginia tobacco. 


WILLIAM H. McMENEMEY: In reply 
to Dr. concerning 
the coexistence of carcinoma with multiple 


Zimmerman’s question 
sclerosis, I can only recall one case, many 
years ago. I think that most cases of mul- 
tiple sclerosis die before they get into the 
That may be 
reason, but we do not get many bodies for 
postmortem showing the pathology of mul- 


carcinoma age group. one 


tiple sclerosis. More usually we receive only 
the brain and cord, with the 
that a complete necropsy has been carried 


information 


much 
interested to hear your experience concern- 
this 


about 


out and nothing else found. I am 


ing association. I agree absolutely 
carcinoma of the breast and its ten- 
dency to involve the dura. It is very strik- 
ing in many of the ones we have had. I have 


seen only one instance of carcinoma of the 
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bladder metastasizing to the brain, and I 
cannot recall whether there was a lesion of 
the lung, but I would expect that there was. 

We have had some cases of malignant 
lymphoma, but they have mostly been 
lesions of the cord; we have had a few in- 
stances, however, of reticulum cell sarcoma 
involving the brain. 

In reply to Dr. Auster, the so-called 
Pancoast syndrome, I think, is the one you 
mean. I have not had any for some years 
not since | have been working in a neuro- 
logical hospital, but I do remember having 
seen them previously at another hospital. I 
believe they had pain, but the roots were 
not studied microscopically. I am grateful 
for your remarks and agree that these cases 
would repay more detailed study. 


MORRIS F. WIENER: Is it feasible to 
routinely examine the spinal fluid for malig- 


nant cells in all cases of bronchogenic car- 
cinoma, especially where radical surgery is 


contemplated? This question is suggested by 


the purported high incidence of central 
nervous system involvement in carcinoma 
of the lung. 


WILLIAM H. MeMENEMEY: Yes, if 
there are the slightest clinical grounds for 
believing that the central nervous system 
is already involved. 


REFERENCES 


Krasting, K. Beitrag zur Statistik und Kasui- 
stik metastatischer Tumoren, besonders der 
Carcinommetastasen im  Zentralnervensystem, 
Z. Krebsforsch. 4: 315-79, 1906. 

Charatan, F. B. and Brierley, J. B. Mental 
disorder associated with primary lung carci- 
noma, Brit. med. J. (suppl.) 1: 765-68, 1956. 
Auster, L. S. and Sala, A. M. Causes of 
death in cancer of the cervix uteri, Surg. 
Gynec. Obstet, 71: 231-39, 1940. 


Bull. N. Y. Acad. Med. 


60 
4+ 
we 
1. 
2. 
3. 
‘ 
Bh 


OFFICERS AND STAFF OF THE ACADEMY 


1959 


President 


Ropert L. Levy 


Vice-Presidents 
Davip P. Barr ALBERT H. ALDRIDGE G. Jarvis COFFIN 


Treasurer Recording Secretary 


SHEPARD KRECH FREDERICK H. WILKE 


Trustees 
Stuart L. CRraic SAMUEL W. LAMBERT, Jr. BENJAMIN P. WATSON 
FRANK GLENN *RoBERT L. Levy JEROME P. WEBSTER 
HAROLD BROWN KEYES Asa L. LINCOLN OrRIN S. WIGHTMAN 
*SHEPARD KRECH WILLIAM F. MACFEE *FREDERICK H. WILKE 
WILLIAM BARCLAY PARSONS 


Council 
The President The Vice-Presidents The Trustees 
The Treasurer The Recording Secretary 
The Chairmen of Standing Committees 


Director 


HowarD REID CRAIG 


Librarian Executive Secretary 
Committee on Public Health 


GERTRUDE L. ANNAN 
Harry D. Kruse 


Executive Secretary 
Committee on Medical Education Executive Secretary 
RosBert L. CRAIG Committee on Medical Information 


IAGO GALDSTON 


Comptroller 
** 3 ~ 
ARTHUR A. EBERLE Executive Secretary, 
Committee on Public Relations and 
Business Manager Fund Raising 
***ROBERT M. BRERETON +THOMAS L. STAPLETON 


Legal Counsel 
Davis PoLK WARDWELL SUNDERLAND & KIENDL 


Library Consultants 
JANET Doe, B. W. WEINBERGER, CURT PROSKAUER 


* Ex-Officio 
** Retiring, September 1, 1959 
*** Beginning, September 1, 1959 
¢ Beginning, August 1, 1959 


- 
tar 
| 
ie 
ale 
be: 
| 
x 
: 
605 — 
| 


STANDING COMMITTEES OF THE ACADEMY—1959 


The President of the Academy is an Ex-officio member 
of all Committees except the Nominating Committee 


COMMITTEE ON ADMISSION 

Perry S. BOYNTON, Jr., Chairman 

CLIFFORD L. SPINGARN, Secretary 
Ropert S. BEEKMAN James T. DANIELS ANTHONY J. PIsANi 
H. RUBIN 


CHARLES F. STEWART 


ANTHONY C. CIPOLLARO REJANE M. Harvey 


JOHN F. Daty ALFRED G. LANGMANN 


Cart T. NELSON 


COMMITTEE ON LIBRARY 
WILLIAM CRAWFORD Wuite, Chairman 


RoBert B. MCGRAW 
BRONSON S. RAY 


J. BURNS AMBERSON Louis M. HELLMAN 


M. BIck JaRCHO 


V. KNEELAND FRANTZ Lema C. KNox RICHARD B, STARK 


MaGNus I, GREGERSON 


SAMUEL W. LAMBERT, JR. Haro_p J. STEWART 


CLaupe E. HEATON JAMES P. MARR HILTON H. STOTHERS 


Epwarpb J. HEHRE Woopy 


Gertrupe L. ANNAN, Librarian 


COMMITTEE ON PUBLIC HEALTH 
MILTON J. GooDFRIEND, Chairman 
MAXIMIN DeM. Touart, Vice-Chairman 
Harry Most 


J. BURNS AMBERSON ALFRED E. FISCHER 


GeorGe E, ANDERSON 
HENRY ARANOW, JR. 
“GEORGE BAEHR 
FREDERICK R. BAILEY 
ALVIN L. BARACH 
CONRAD BERENS 
ABRAM BLAU 

LINN J. Boyp 
MCKEEN CATTELI 
L. Cecu 
JoHN M. CoTTon 


C. G. DEGUTIERREZ-MAHONEY 


Jose M. Ferrer, Jr. 


ARTHUR A, FISCHI 


L. WHITTINGTON GORHAM 
ARTHUR Vose GREELEY 


ALAN F. GUTTMACHER 
GeorGe K. Hirst 
OswaLp R. JONES 
Epwin D. KILBOURNE 
MiLTon D. KLEIN 


“SHEPARD KRECH 


Marcus D. KoGet 
RoBert W. LAIDLAw 
Asa L. LINCOLN 


*HarvVeY B. MATTHEWS 


By Invitation: 


THOMAS PARRAN 
HowarpD A. PATTERSON 
BERNARD J. PISANI 


DicKINSON W. RICHARDS 


CONRAD M. RILEY 
WILLIAM B. SEAMAN 
BEVERLY CHEW SMITH 
J. MuRRAY STEELE 
PHitip M. STIMSON 
MARION B. SULZBERGER 
Harvey T. TOMKINS 
OGDEN WoopRuFF 
PETER VOGEL 


LEONA BAUMGARTNER, Commissioner, Dept. of Health, City of New York 


* Emeritus Member 


Harry D. Kruse, Executive Secretary 


‘ 
bin 
Wie 
; 
& 
606 
’ 


Standing Committees of the Academy — 1959 (Continued) 


COMMITTEE ON MEDICAL EDUCATION 


JoHNn L. Mappen, Chairman 


CLARENCE E. DE LA CHAPELLE, Vice-Chairman 


ARTHUR F. ANDERSON 
ALFRED ANGRIST 
GeorGe L. BOWEN 
PeTer G. DENKER 

A. GERARD DEVOE 

J. FREDERICK EAGLE 
Lupwic W. EICHNA 
JoHN H. Garlock 
JoHN E. HAMMETT 
FRANKLIN M. HANGER 
NORMAN L, HIGINBOTHAM 
RoBert S. HOTCHKISS 


WILLIAM N. HuBBARD 
SCHUYLER G. KOHL 

E. HuGu Luckey 

Leo MAYER 

Marsu McCatt 

James E. MCCORMACK 
Rustin MCINTOSH 
JOHN M. MCLEAN 


PETER MARSHALL MURRAY 


CaRL MUSCHENHEIM 
JOHN L. 

MILTON J. RAISBECK 
HENRY T. RANDALL 


GeorGce G. READER 
PAUL REZNIKOFF 
ALBERT C. SANTY 
ISIDORE SNAPPER 
Louis J. SOFFER 
RAYMOND P. SULLIVAN 


THEODORE B. VAN ITALLIE 


Puitip D. WIEDEL 
MyRON WRIGHT 
Ropert H. WYLIE 
Harry M. ZIMMERMAN 
HAROLD A. ZINTEL 


Ropert L. CraiG, Executive Secretary 


COMMITTEE ON MEDICAL INFORMATION 


NaTHAN W. ACKERMAN 
JOSEPH ALEXANDER 
Harry S. ALTMAN 
EpGar M. Bick 
Puitie G. C. BisHop 
GREYDON G. Boypb 
Norton S. BROWN 
DUNCAN W. CLARK 
RALPH COLP 

A. CovaLtT 
PauL FEJos 

ARTHUR M. FISHBERG 
CHarRLes A. FLoop 


ARTHUR M. Master, Chairman 


Francis G. GEER 
C. Louts GILBERT 
IRVING GRAEF 
Haro_p D. Harvey 
HaROLD JACOBZINER 
NORMAN JOLLIFFE 
M. RALPH KAUFMAN 
Haroip B. KEYES 
CHARLES G. KING 
PAUL KLEMPERER 
Hayes E. MARTIN 
Victor C. McCuaiG 
FRANK J. MCGOWAN 


JoHN M. MCKINNEY 
THOMAS C. PEIGHTAL 
CHARLES A. PERERA 
RICHARD N. PIERSON 
HERBERT POLLACK 
WILLARD C. RAPPLEYE 
NELSON B. SACKETT 
WILLIAM P. SHEPARD 
Cart H. SMITH 
WILLIAM C. SPRING, JR. 
Epwarb TOLsToI 

OrRIN S. WIGHTMAN 
HERBERT B. WiLcox, Jr. 


IAGO GALDSTON, Executive Secretary 


COMMITTEE ON SECTIONS 
G. Jarvis Corrin, Chairman 
The Chairman and Secretaries of the 12 Sections of the Academy 


RoBert L. CraiG, Secretary 


607 


| 
if 
— 
* 
Peat 
4 
ie 
" 
ithe 
he 
| 
itt 
- 
‘ 


Other Committees Appointed Annually by the President — 1959 


NOMINATING COMMITTEE 
Maurice J. Costetto, Chairman 
Horace S. BALDWIN LAWRENCE W. SLOAN 


EDITORIAL BOARD — ACADEMY BULLETIN 
JEROME P. WessTeER, Chairman 
Gertrupe L. ANNAN CHARLES E, KOSSMANN 
MARGARET BEVANS KARL VOGEL 


Ropert L. CraiG, Secretary and Editor 


COMMITTEE ON ACADEMY SURVEY 
WILLIAM BaRCLAY Parsons, Chairman 


DUNCAN W. CLARK HENRY N. PRATT 
*Conpicr W. CUTLER, JR. DicKINSON W. RICHARDS 
JoHN H. GARLOcK GEORGE ROSEN 

Marcus D. Kocet Louts J. SOFFER 


* Deceased, July 1958 


COMMITTEE ON ART 
ALBert C. SANty, Chairman 
Joun J. CONLEY Meyer M. MELICOoWw 


COMMITTEE ON REVISION OF BY-LAWS 
ALEXANDER T. MARTIN, Chairman 
J. BURNS AMBERSON JoHN M. McLEAN 


JOINT CONFERENCE COMMITTEE WITH 
MEDICAL SOCIETY OF THE COUNTY OF NEW YORK 


From the Academy of Medicine From the County Society 
Ropert L. Levy Norton S. BROWN 
ORRIN SAGE WIGHTMAN SAMUEL FRANT 
ALBERT H. ALDRIDGE WILLIAM L. WHEELER 
Howard CRAIG BERNARD J. PISANI 


COMMITTEE ON HONORARY FELLOWSHIP, MEDAL AND PLAQUE 
E. KossMANN, Chairman 


Joun G. Kipp BELA SCHICK 
GeorGe A. PERERA A. ZINTEL 


GIBBS PRIZE COMMITTEE 
RoBert F. Loes, Chairman 


ARTHUR M. FISHBERG RopBert S. HOTCHKISS 
WILLIAM GOLDRING JOHN K. LATTIMER 
Victor F. MARSHALL 


608 


: 


3 
{ 
aw 


Other Committees Appointed Annually by the President — 1959 


(Continued from Preceding Page) 


LIBRARY PUBLICATIONS COMMITTEE 
WILLIAM CRAWFORD White, Chairman 
GERTRUDE L. ANNAN JEAN E. FOULKE 
HowarD REID CRAIG Rosert L. Levy 
BENJAMIN P. WATSON 


COMMITTEE ON PROFESSIONAL STANDARDS 
J. WILLIAM HINTON, Chairman 


FREDERICK H. AMENDOLA SAMUEL W. LAMBERT, JR. 

FRED SQUIER DUNN Louis LEITER 

JoHN H, DUNNINGTON PRESTON A. WADE 
WILLIAM CRAWFORD WHITE 


SALMON MEMORIAL COMMITTEE 
FRANCIS J. BRACELAND, Chairman 
KENNETH E. APPEL Ropert L. Levy 
HowarpD REID CRAIG D. C. Lewis 
OsKAR DIETHELM Ropert B. MCGRAW 
Davip M. Levy H. Houston MERRITT 
S. BERNARD Wortis 


BERNARD S. OPPENHEIMER FUND COMMITTEE 
SOLOMON SILVER, Chairman 


HowarbD REID CRAIG CLARENCE E, DE LA CHAPELLE 
RoBerT L. CRAIG ARTHUR PurRby Stout 


LOUIS LIVINGSTON SEAMAN FUND COMMITTEE 
WILLIAM C. SprRING, Chairman 
Morris GREENBERG HENRY B. MAKOVER 
FRANKLIN M. HANGER Watsu McDermort 
Harry Most 


BUILDING COMMITTEE 
ALBERT H. ALDRIDGE, Chairman 
Asa L. LINCOLN A. Parks McComBs 
WILLIAM F. MacFee ALBERT C. SANTY 
MarsH McCaLi JEROME P. WEBSTER 


COMMITTEE ON DENTISTRY (Interprofessional Relations) 
For Academy of Medicine 
BEVERLY CHEW SMitH, Chairman 


THEODOR BLUM Russet H. PATTERSON 
FRANK H. PETERS 


For Academy of Dentistry 
RALPH J. BOWMAN, Chairman 


MALCOLM W. CarRR FRANK NICOLAI 
GERARD L. COURTADE Epwin H. Getz 


4 

1 

Hey 
ze 
a 
if 

{ 

Nhe 

if 
Wee < 


OFFICERS OF SECTIONS 

1958-1959 1959-1960 

SECTION ON DERMATOLOGY AND SYPHILOLOGY 
Lestie P. BarKerR, Chairman NATHAN SoBeEL, Chairman 
NATHAN Sopet, Secretary BEATRICE M. KESTEN, Secretary 

SECTION ON GENITO-URINARY SURGERY 
Vicror F. MARSHALL, Chairman Witter F. Wuirmore, Jr., Chairman 
Witter F. Wuirmore, Jr., Secretary GeEorGE R. NAGAMATSU, Secretary 
SECTION ON HISTORICAL AND CULTURAL MEDICINE 
DELAVAN VAN Horn HoLMan, Chairman H. McLeop RiGGins, Chairman 
H. McLeop RIGGINS, Secretary LAURENCE FARMER, Secretary 
SECTION ON MEDICINE 
Cuarces G. WILLIAMSON, Chairman HersBert Cunasis, Chairman 
HERBERT CHASIS, Secretary CaRL MUSCHENHEIM, Secretary 
SECTION ON MICROBIOLOGY 
Harry M. Rose, Chairman Epwarpb J. HeEHRE, Chairman 
Epwarb J. HeHRE, Secretary MERRILL W. CHASE, Secretary 
SECTION ON NEUROLOGY AND PSYCHIATRY 
CLARENCE C. Hare, Chairman M. RaLPH KAUFMAN, Chairman 
M. RALPH KAUFMAN, Secretary LAWRENCE C. KOLB, Secretary 
SECTION ON OBSTETRICS AND GYNECOLOGY 
MicHaet J, Jordan, Chairman RICHARD S. MEREDITH, Chairman 
RiCHARD S. MEREDITH, Secretary Gorvon W. DouG.as, Secretary 
SECTION ON OPHTHALMOLOGY 
CHARLES A. PERERA, Chairman Haro_p W. Brown, Chairman 
FRANK H. CONSTANTINE, Secretary GeorGE N. Wisk, Secretary 
SECTION ON ORTHOPEDIC SURGERY 
MELVIN B. WATKINS, Chairman Leroy S. Lavine, Chairman 
Leroy S. Lavine, Secretary J. WILLIAM FIELDING, Secretary 
SECTION ON OTOLARYNGOLOGY 
Joseru L. GotpMAN, Chairman EDMUND P. FowLer, Jr., Chairman 
EpMUND P. Fow ter, Jr., Secretary DarRELL G. VOORHEES, Secretary 
SECTION ON PEDIATRICS 
Horace L. Hopes, Chairman SAMUEL KarRELITz, Chairman 
SAMUEL KARELITZ, Secretary SAUL KRUGMAN, Secretary 
SECTION ON SURGERY 


Joun P. West, Chairman James M. WINFIELD, Chairman 
JaMES M. WINFIELD, Secretary S. Hurwitt, Secretary 


OFFICERS OF AFFILIATED SOCIETIES 
1958-1959 1959-1960 
HARVEY SOCIETY 


Roiuin D. Horcnukiss, President ANDRE F, COURNAND, President 
H. SHERWOOD LAWRENCE, Secretary H. SHERWOOD LAWRENCE, Secretary 


NEW YORK PATHOLOGICAL SOCIETY 
Joun G. Kipp, President Harry M. ZIMMERMAN, President 
Joun T. Ettis, Secretary HANS Popper, Secretary 
NEW YORK ROENTGEN SOCIETY 
Joun A. Evans, President Haro_p G. Jacosson, President 
FRANK J. BorRELLI, Secretary WILLIAM B. SEAMAN, Secretary 
SOCIETY FOR EXPERIMENTAL BIOLOGY AND MEDICINE 


Harry M. Rose, Chairman Harry M. Rose, Chairman 
REILLY, Ph.D., Secretary JosePH REILLY, Ph.D., Secretary 


610 


ba 
+7 
Be 
i 


THE NEW YORK ACADEMY OF MEDICINE 


THIRD ANNUAL POSTGRADUATE WEEK 


OCTOBER 5 to 9, 1959 


RESEARCH CONTRIBUTIONS TO CLINICAL PRACTICE 


REGISTRATION 


Registration, WITHOUT FEE, will be required 


for non-Fellows of the Academy 


All physicians, including interns and residents, and those working 


in the allied sciences, are cordially invited to attend all sessions 


All inquiries should be addressed to: 


Secretary, Postgraduate Week 
THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 29, N. Y. 
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THE NEW YORK ACADEMY OF MEDICINE 


THIRD ANNUAL POSTGRADUATE WEEK 
OCTOBER 5 to 9, 1959 


RESEARCH CONTRIBUTIONS TO CLINICAL PRACTICE 


Tuesday 
October 6 


Wednesday 
October 7 


PANEL MEETING — 4 P.M. 


PHYSIOLOGY AND THERAPY OF THE GASTRECTOMIZED PATIENT 
Chairman: THOMAS P. ALMY, Cornell University Medical College 


LECTURES — 8:30 P.M. 


CONTRIBUTIONS OF MOLECULAR BIOLOGY TO MEDICINE 
FRANCIS O. SCHMITT, Massachusetts Institute of Technology 


THE ESSENTIAL NATURE OF GLYCINE IN THE DYNAMICS OF 
THE CELL 
DAVID RITTENBERG, Ph.D., College of Physicians and Surgeons, Columbia University 


PANEL MEETING — 4 P.M. 


LONG-TERM RESULTS OF SURGERY FOR ACQUIRED 
CARDIOVASCULAR DISEASE 


Chairman: CHARLES E. KOSSMANN, New York University College of Medicine 


LECTURES — 8:30 P.M. 


FACTORS INVOLVED IN CAUSING CONGENITAL 
MALFORMATIONS 
JAMES G. WILSON, University of Florida College of Medicine 


ADRENOGENITAL SYNDROME: ITS CAUSES, MANIFESTATIONS 
AND TREATMENT 


LAWSON WILKINS, The Johns Hopkins University School of Medicine 


CONTRIBUTIONS OF PNEUMOCOCCAL GENETICS TO 
FUNDAMENTAL PROBLEMS IN BIOLOGY 
ROBERT AUSTRIAN, State University of New York, Downstate Medical Center 


PANEL MEETING — 4 P.M. 
IATROGENICALLY INDUCED LIVER DISEASE 
Chairman: GERALD KLATSKIN, Yale University School of Medicine 

LECTURES — 8:30 P.M. 


CELLULAR EFFECTS OF IONIZING RADIATION 
HENRY S. KAPLAN, Stanford University School of Medicine 


(continued on following page) 
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LECTURES — 8:30 P.M. (continued) 


Wednesday NEWER METABOLIC ASPECTS OF TRAUMA 


October 7 


(continued) 


Thursday 
October 8 


JOHN M. KINNEY, Harvard Medical School 


THE RELATION OF ENDOTOXIN TO FEVER AND SHOCK 
CHANDLER A. STETSON, JR., New York University College of Medicine 


PANEL MEETING — 4 P.M. 


FERTILITY AND INFERTILITY 
Chairman: JOHN ROCK, Harvard Medical School 


LECTURES — 8:30 P.M. 


GLYCOLYTIC PATHWAYS AND THEIR RELATIONSHIP TO LIPID 
METABOLISM 


MARVIN D. SIPERSTEIN, The University of Texas, Southwestern Medical School 


THE METABOLISM OF THE SERUM LIPOPROTEINS AND ITS 
RELATIONSHIP TO ATHEROSCLEROSIS 
HOWARD A. EDER, Albert Einstein College of Medicine 


THE PRESENT STATUS OF THE DIETARY FAT-SERUM LIPID 
PROBLEM 


EDWARD H. AHRENS, Jr., The Rockefeller Institute 


PANEL MEETING — 4 P.M. 


PROBLEMS IN HYPERSENSITIVITY 
Chairman: H. SHERWOOD LAWRENCE, New York University College of Medicine 


LECTURES — 8:30 P.M. 


COPPER METABOLISM AND CERULOPLASMIN 
|. HERBERT SCHEINBERG, Albert Einstein College of Medicine 


IRON METABOLISM AND THE PATHOGENESIS OF IRON 
DEFICIENCY ANEMIA 


CARL V. MOORE, Washington University School of Medicine 


THE METABOLISM AND THE INTESTINAL TRANSPORT OF 
CALCIUM 


DAVID SCHACHTER, College of Physicians and Surgeons, Columbia University 


SCIENTIFIC EXHIBIT 


The Scientific Exhibit will open officially at 11 a.m. WEDNESDAY, 
SEPTEMBER 30, 1959 and be open daily 10 a.m. to 10 p.m. through 
October 9, except Saturday and Sunday, October 3 and 4. 
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MONTHLY PANEL MEETINGS FOR THE GENERAL PHYSICIAN 
Eighth Series — 1959-1960 


(Please note: For this academic year there will be a change in the time and the day 
of these meetings. Panels will be held evenings on the THIRD THURSDAY of the 


THURSDAY 
November 19 
1959 


THURSDAY 
December 17 
1959 


THURSDAY 
January 21 
1960 


THURSDAY 
February 18 
1960 


THURSDAY 
March 17 
1960 


THURSDAY 
April 21 
1960 


month, at 9:00 p.m., in Room 20 at the Academy.) 


THE USE OF ORAL HYPOGLYCEMIC AGENTS 
Moderator: Epwarp ToLsTo! 


CURRENT CONCEPTS IN THE TREATMENT OF COMMON 
CONGENITAL HEART DEFECTS 


Moderator: Jere W. Lorp, Jr. 


THE FUNCTIONS OF THE HOSPITAL EMERGENCY ROOM 
Moderator: PRESTON A. WADE 


MANAGEMENT OF ALLERGIC STATES 
Moderator: Horace S. BALDWIN 


TREATMENT OF COMMON POISONS 
Moderator: HAROLD JACOBZINER 


PATHOGENESIS AND MANAGEMENT OF ASCITES 
Moderator: FRANKLIN M. HANGER 


THE NEW YORK ACADEMY OF MEDICINE 


2 East 103 Street ° 


New York 29, N. Y. 
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“SOME ASPECTS OF INFANT NUTRITION” 


A symposium sponsored by 


COUNCIL ON FOODS AND NUTRITION, AMERICAN MEDICAL ASSOCIATION 
with the cooperation of 
THE NEW YORK HOSPITAL-CORNELL MEDICAL CENTER 
GRADUATE SCHOOL OF NUTRITION, CORNELL UNIVERSITY 


THE NEW YORK ACADEMY OF MEDICINE 
MEDICAL SOCIETY OF THE COUNTY OF NEW YORK 


TUESDAY, OCTOBER 27, 1959 
to be held at 


THE NEW YORK HOSPITAL-CORNELL MEDICAL CENTER 
Auditorium (Room B-011), 1300 York Ave. (69th Street), New York, N. Y. 


MORNING SESSION 
THE PROTEIN NUTRITION OF INFANTS 


Dr. Samuel Z. Levine, Moderator, Professor of Pediatrics, Cornell University Medical College 
and Pediatrician-in-Chief, The New York Hospital 


8:30 Registration 

9:00 W’elcome—Dr. Joseph C. Hinsey, Director, The New York Hospital-Cornell 
Medical Center 

9:15 Introduction—Dr. Levine 


9:25-11:00 AMINO ACID REQUIREMENTS OF INFANTS—Dr. L. Emmett Holt, Jr., 
Professor of Pediatrics, New York University College of Medicine 


DIFFERENCES IN HUMAN AND COW’S MILK—Dr. Harold H. Williams, 
Professor of Biochemistry and Nutrition, Cornell University 
PROTEIN ALLOWANCES FOR PREMATURE INFANTS—Dr. Harry H. 
Gordon, Pediatrician-in-Chief, Sinai Hospital of Baltimore 
PROTEIN ALLOWANCES FOR FULL-TERM INFANTS—Dr. Calvin W. 
Woodruff, Associate Professor of Pediatrics, School of Medicine, Vanderbilt 
University 

11:00-11:15 Recess 

11:15-12:30 Panel Discussion 
Dr. Moises Béhar, Chief, Clinical Investigations, Institute of Nutrition of Central 
America and Panama 
Dr. Paul Gyorgy, Professor of Pediatrics, University of Pennsylvania School of 
Medicine 
Dr. William M. Wallace, Professor of Pediatrics, Western Reserve University 
School of Medicine ial 


Doctors Gordon, Holt, Williams and Woodruff 


EVENING SESSION — 8:00-10:00 p.m. 


Dr. Robert L. Jackson, Moderator, Professor of Pediatrics, University of Missouri 


APPETITE REGULATION IN THE YOUNG—Dr. John R. Brobeck, Professor of Physi- 
ology, University of Pennsylvania 

IRON REQUIREMENTS OF THE INFANT—Dr. Irving Schulman, Professor of Pediatrics, 
Northwestern University Medical School 

CLINICAL MANIFESTATIONS OF GENETIC ABERRATIONS OF CALCIUM AND 
PHOSPHORUS METABOLISM—Dr. Donald Fraser, Associate Professor of Pediatrics, Univer- 
sity of Toronto Faculty of Medicine, Canada 
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PERIODICAL MICROFILM SERVICE 


‘ i. New York Academy of Medicine has entered into an agreement 
with University Microfilms, Ann Arbor, Michigan, to make available to 
libraries issues of The Bulletin in microfilm form. 


One of the most pressing problems facing all types of libraries today 
is that of providing adequate space for a constant flood of publications. 
Periodicals pose an especially difficult problem because of their bulk and 
number. 


Microfilm makes it possible to produce and distribute copies of 
periodical literature on the basis of the entire volume in a single roll, in 
editions of 30 or more, at a cost approximately equal to the cost of 
binding the same material in a conventional library binding. 


Under the plan, the library keeps the printed issues unbound and 
circulates them in that form for from two to three years, which cor- 
responds to the period of greatest use. When the paper copies begin to 
wear out or are not called for frequently, they are disposed of and the 
microfilm is substituted. 


Sales are restricted to those subscribing to the paper edition, and the 
film copy is distributed only at the end of the volume year. 


The microfilm is in the form of positive microfilm, and is furnished 
on metal reels, suitably labeled. Inquiries concerning purchase should be 
directed to University Microfilms, 313 N. First Street, Ann Arbor, 
Michigan. 


DATA ON INTERNATIONAL CONGRESSES 
REQUESTED BY LIBRARY 


Fellows are reminded that the Library is eager to acquire the pub- 
lications of all international congresses, their programs, bulletins, pro- 
ceedings, reports. Since these are often hard to find, it would help a 
great deal if Fellows attending such congresses would turn over to the 
Library any such papers as they themselves do not wish to keep. Such 
thoughtfulness would be deeply appreciated. 
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NOW SHE 
CAN COOK 
BREAKFAST 


..» WHEN YOU PRESCRIBE NEW 


A new drug with specific effectiveness in nausea 
and vomiting of pregnancy, Mornidine elimi- 
nates the ordeal of morning sickness. 

With its selective action on the vomiting cen- 
ter, or the medullary chemoreceptor “trigger 
zone,” Mornidine possesses the advantages of 
the phenothiazine drugs without unwanted 
tranquilizing activity. 

Doses of 5 to 10 mg., repeated at intervals of 


(BRAND OF PIPAMAZINE) 


six to eight hours, provide excellent relief all 
day. In patients who are unable to retain oral 
medication when first seen, Mornidine may be 
administered intramuscularly in doses of 5 mg. 
(1 cc.). 

Mornidine is supplied as tablets of 5 mg. and 
as ampuls of 5 mg. (1 cc.). 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 
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Lifts the 
burden of 
depression... 


opens the way 
for a sunnier 
outlook 


New areas of therapy 


NIAMID is clinically effective in a broad range of de- 
pressive states, including: involutional melancholia, 
senile depression, postpartum depression, reactive 
depression, the: depressive stage of manic-depressive 
disease, and sjhizophrenic depressive reaction. 

A wide variety of phychoneurotic depressions seen in 
general practice also respond effectively to NIAMID. 
Depression associated with the menopause and with 
postoperative states, and depression accompanying 
chronic or incurable diseases such as gastrointestinal 
and cardiovascular disorders, arthritis, and inoper- 
able cancer, can now be treated successfully with 
NIAMID. 

nwramip is also strikingly effective for manv com- 
plaints, mild or severe, vague or well defined, when 
due to masked depression rather than to organic 


. disease. This masked depression may take the form 


of guilt feelings, crying spells or sadness, difficulty in 


- concentration, loss of energy or drive, insomnia, emo- 
- tional fatigue, feelings of hopelessness or helplessness, 


loss of interest in normal activity, listlessness, appre- 
hension or agitation, and loss of appetite and weight. 


While tranquilizers have had some measure of effec- 
tiveness in many of these areas, NIAMID now gives 

pracheing physician a new, safe drug for the 
specine treatment of depression without the risk of 
juereasing the depressive symptoms. 


_ New safety 


The outstanding safety of N1amiD in extensive clini- 


_ cal triais eliminates the hepatotoxic reactions observed 


with the first of the monoamine oxidase inhibitors. 
These reaetrons have not been seen with NIAMID. 


and chronic toxicity studies show this distinc- 


tive freedom from toxicity. Moreover, during the 


extensive clinical trials of N1AMIp by a large number 


cai of investigators, not only has no liver damage been 


but only in a very few isolated instances 
ive effects been 

_absen¢e @f toxicity may be the result of the 
carboxamide group in the NIAMID molecule. 

This structure may explain why NIAMID is excreted 
largely unchanged in the urine, with only insignifi- 
cant quantities of potentially free hydrazine being 
formed. Previously, where a monoamine oxidase in- 


_hibitor had been associated with hepatic toxicity, 


there was some evidence that substantial quantities 
ot free hydrazine were formed in the body. 


Background of NIAMID 


A major advance in the treatment of mental depres- 
sion came with a newer understanding of the influ- 
ence of brain serotonin and norepinephrine on the 
mood. Levels of both these neurchormones are de- 
creased in animals under experimental conditions 
analogous to depression; relief of these model depres- 
sions is seen with a rise in the levels of both serotonin 
and norepinephrine. 


Asecond advance came with the development of mono- 
amine oxidase inhibitors, substances which raise the 
cerebral level of both serotonin and norepinephrine. 
The first of the amine oxidase inhibitors raised the 
cerebral level of serotonin, but did not appear to 
raise norepinephrine levels proportionately. 
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Attention at Pfizer Research was then directed to a 
3 drug that would overcome this disadvantage. 
MID significantly raises the cerebral level of both 
rotonin and norepinephrine under experimental 
ditions. 

e dramatic discovery of NIAMID now makes avail- 
ible an extremely effective, safe antidepressant for 
he successful treatment of a full range of depressive 
tes. 


Precautions 


ide effects are most, often minor and mild manifesta- 
ions of central nervous system stimulation, modifi- 
able by a reduction in dosage; these may take the 

: of restl ia, headache, weakness, 
rtigo, dry mouth, and perspiration. Care should be 
ken when NIAMID is used with chlorothiazide com- 
ds, since hypotensive effects have been noted in 
some patients receiving combined therapy—even 

hough hypotension has rarely been noted with 
2 tamip alone. There has been no evidence of liver 
age in patients on NIAMID; however, in patients 
© have any history of liver disease, the possibility 
hepatic reactions should be kept in mind. 


Dosage and Administration 


t with 75 mg. daily in single or divided doses. 

ter a week or more, revise the daily dosage upward . m 
or downward, depending upon the response ‘and 

tolerance, in steps of one or one-half 25 mg. tablet. 

Once satisfactory response has been attained, the 

osage of NIAMID may be reduced gradually to the 

intenance level. 

e therapeutic action of NIAMID is gradual, not im- 

ediate. Many patients respond within a few days, 

thers satisfactorily in 7 to 14 days. Some patients, 7 
ticularly chronically depressed or regressed psy- - 
cchotics, may need substantially higher dosages (as : 
much as 200 mg. daily has been used) and prolonged ; okt 
dministration before responses are achieved. 


upply 
1p is available in: 25 mg., pink, scored tablets in 
bottles of 100; and 100 mg., orange, scored tablets in 

pttles of 100. 


eferences 
Complete bibliography and Professional Information 
pokiet are available or. request. 


 NIAMID : 
the mood brightener 


@ Science for the world’s well-being ** 
PFIZER LABORATORIES 
‘ion, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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THE BULLETIN 


The whole family likes “Premarin? 


N a sense, when you prescribe “Premarin” for a wife and mother who is suffering 

in the menopause, chances are you're treating the whole family. Junior, Sis, and 
Dad, just like Mom, can tell the difference right off. 

Mother isn’t just more tranquil on “Premarin” therapy. Hundreds of published 
reports tell us she takes a positive outlook on life. She feels good. And we all 
know that’s the single most important factor for a happy home. 

Women on “Premarin” receive treatment that covers every aspect of the meno- 
pause, including prompt relief of physical distress. 

Is it any wonder physicians say the woman suffering in the menopause deserves 
“Premarin”? Many a family would agree. 

“Premarin,” conjugated estrogens (equine), a complete natural estrogen complex, 
is available as tablets and liquid, and also in combination with meprobamate or 
methyltestosterone. 


Ayerst Laboratories * New York 16, New York * Montreal, Canada (or 


XVIII 
« 
‘ 
. 
~ 


HYPERTENSION 


“When chlorothiazide is used, lower and,hence,less 
toxic dosages of other antihypertensive agents become 
effective in controlling blood pressure. Chiorothiazide 
does not reduce blood pressure in normotensive 
subjects, although the drug induces the same 

increase in salt excretion.” 


Freis, E.D.: J.A.M.A. 169:105, (Jan. 10) 1959. 


Dosage: One 250 mg. tablet DIURIL b.i.d. to 
one 500 mg. tablet DIURIL t.i.d. 


| 
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= _4 CHLOROTHIAZIDE 


a continuing 
and consistently 
outstanding record 


safety and 
efficacy in: 


Supplied: 250 mg. and 500 mg. scored tablets DIURIL 
(Chlorothiazide). DIURIL is a trademark of Merck & Co., Inc. 
Additional information is available to the physician on request. 


MERCK SHARP & DOHME 


S bivision of Merck & Co., Philadelphia 1, Pa. 


©1959 Merck & Co., Inc. 


ib — = 
4 


BULLETIN 


THE 


POSTGRADUATE RADIO PROGRAMME OF 
THE NEW YORK ACADEMY OF MEDICINE 


Arranged by the Committee on Medical Information 
In Cooperation with the Committee on Medical Education 
and the Graduate Medical Faculty of The New York Academy of Medicine 


Thursdays—9:00 P.M.—10:00 P.M. Station WNYC-FM 93.9 megacycles 


September 3—THE DEVELOPMENT AND USE OF THE PROTHROMBIN— 
Armand J. Quick, Professor of Biochemistry, and Director of the De- 
partment, Marquette University School of Medicine, Milwaukee, Wis. 


THE DISCOVERY AND PHYSIOLOGICAL PROPERTIES OF 
DICUMAROL AND OTHER COUMARIN DERIVATIVES—Karl 
Paul Link, Professor of Biochemistry, University of Wisconsin 


10—HEPATIC COMA—Sidney Liebowitz, Physician, Beth Israel Hos- 
pital, New York City 


DERMABRASION—Douglas Torre, Assistant Dermatologist, Mem- 
orial Hospital, New York City 


17—HEPATIC CIRCULATORY PHYSIOLOGY—Stanley E. Bradley, 
Professor of Medicine, College of Physicians and Surgeons, Colum- 
bia University 
JAUNDICE AND BILIRUBIN METABOLISM — Rudi Schmid, 
Associate in Medicine, Harvard Medical School 


September 


September 24—MANAGEMENT OF PORTAL HYPERTENSION — Arthur B. 
Voorhees, Jr., Assistant Attending Surgeon, Columbia Presbyterian 
Medical Center 


EMOTION AND CARDIOVASCULAR DISEASE—Burton L. Zoh- 
man, Clinical Professor of Medicine, State University College of 
Medicine, Brooklyn, N. Y. 


THEO. E. OBRIG, INC. 


specialists in fitting contact lenses for more than a quarter century 
Theo. E. Obrig, Inc. fits contact lenses only upon prescription and 
under the supervision of a physician. 
Expert in fitting all types of contact lenses including Lacrilens® 
and latest forms of cornea lenses. 
is Lacrilens® and corneal type lenses can be worn for long periods 
of time in aphakia. 
service is particularly recommended for all sports 
including swimming. 
phy sicians: Careful attention to referred cases. 


Theo. E. Obrig, Inc. + 75 East 55th Street, New York 22, N. Y. * PLaza 8-0973 
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SEPTEMBER 1959 


A NEW USE 
FOR VESPRIN 


FROM: 
ANXIETY 
AND TENSION 
TO: EMOTIONAL 
STABILITY 


VES PRIN made the difference 


SQUIBB TRIFLUPROMAZINE HYDROCHLORIDE 


in anxiety and tension states / psychomotor agitation / 
phobic reactions / obsessive reactions / senile agitation 
/ agitated depression / emotional stress associated with a 
wide variety of physical conditions 


In the patient with anxiety and tension symptoms — Vesprin calms him down without slowing him 
up...and does not interfere with his working capacity. Vesprin permits tranquilization without 
oversedation, lethargy, apathy or loss of mental clarity.* 

And Vesprin exhibits an improved therapeutic ratio— enhanced efficacy with a low incidence of 
side effects; no reported hypotension, extrapyramidal symptoms, blocd dyscrasia or jaundice in 
patients treated for anxiety and tension.’** 


dosage: for “round-the-clock” control — 10 mg. to 25 mg., b.i.d.; for “once-a-day” use — 25 mg. 
once a day, appropriately scheduled, for therapy or prevention. supply: Oral Tablets, 10, 25 and 
50 mg., press-coated, bottles of 50 and 500;Emulsion (Vesprin Base) — 30 cc. dropper bottles 
and 120 cc. bottles (10 mg./cc.). references: 1. Stone, H.H.: Monographs on Therapy 3:1 
(May) 1958. 2. Reeves, J.E. Postgrad. Med. 24:687 (Dec.) 1958. 3. Burstein, F.: Clinical 
Research Notes 2:3, 1959. 4. Kris, E.: Clinical Research Notes 2:1, 1959. ‘vesrnin® is » Squid Trademarn 
Vesprin—the tranquilizer that fills a need in every major area of medical practice 
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SQuisB 
the Priceless Ingredient 


Herald Square, N. Y. Roosevelt Field, Long Island 


Porkchester, Bronx Jamaica, Queens 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


FOR INTRAMUSCULAR USE 


FORMULA: A specially stabilized aque- 
ous solution of Cyanocob (Vita- 
min Biz), highly purified Liver Extract, 
Thiamine Hydrochloride (Vitamin B:), 
and Iron. 


SUPPLIED: 10 cc. multiple dose vial, 
No. 383. Also available as THI-LI-FER 
SYRUP and THI-LI-FER CAPSULES. 


Cc. F. KIRK COMPANY 


Pharmaceutical and Biological 
Laboratories 


521 West 23 Street, New York 11 


For complete catalog and samples 
write Dept. 9B 


errective THERAPY FOR | ever) WELIEr IN sulfate, and Atropine Sulfate. 


SUPPLIED: 10 cc. multiple dose vial, 
No. 339. 


Cc. F. KIRK COMPANY 
Pharmaceutical and Biological 
Laboratories 


521 West 23 Street, New York 11 


For complete catalog and samples 
write Dept. 9B 
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"More than just a hematinic ... a valuable 
ane FORMULA: Each cc. contains a stabil- bani 


importan 
new psychoactive 
agen 


w revitalizes depressed patients — elevates 
mood, increases alertness and ability to 
maintain work and social adjustment 


@ relieves pain in angina pectoris 


® lessens fatigue, aching, stiffness in 


rheumatoid arthritis 


WITHDRAWN BITTER DESPAIRING 
SOMBER HOPELESS CRUSHED 


when the words mean 
depression, 
effective treatment is 


Catron & 


B-phenylisopropy! hydrazine supplied as the hydrochloride 


CATRON is the original brand of 8-phenyliso- 
propy! hy i it is ied as the hydro- 
chloride in press-coated, unscored tablets of 
3 mg. (blue), and 6 mg. (pink), bottles of 50. 


For detailed information, request Brochure No. 19, CATRON. 


LAKRESIOE 
Lakeside Laboratories, Inc., Milwaukee 1, Wisconsin 


i 
| 


Per 


brand of pentaerythritol tetranitra 


common denominator: a.p. 


itrate 


MORRIS PLAINS. N.J 


Worlds apart—plumber, pediatrician, 
press agent, counterman—these 
people have one thing in common: 
angina pectoris. Each one is receiving 
Peritrate 20 mg. q.i.d. as “basic 
therapy,” providing long-acting 
coronary vasodilatation for fewer, 

less severe attacks, increased 
exercise tolerance, and reduced 
nitroglycerin dependence. 


In one or another, however, 
underlying apprehensions, sudden 
stress situations, unpredictable 

daily schedules call for “basic 
therapy” plus individualized treatment. 
Broad coverage protection for each 
patient is afforded by a Peritrate 
formulation in terms of 


daptable 
rophylaxis 
ngina 
ectoris 


“basic therapy” 
Peritrate 20 mg. 


for the apprehensive patient 
Peritrate with Phenobarbital 


for congestive failure 
Peritrate with Aminophylline 


for convenient 24-hour protection 
Peritrate Sustained Action 


to relieve the acute attack 
Peritrate with Nitroglycerin 
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substitute 


doubly valuable for patients on salt-restricted diets 


Besides encouraging the patient's adherence to diet, DIASAL offers pleasant-tasting prophylaxis against 
the potassium loss incurred by the use of the more recent oral diuretics. The potassium supplemen- 
tation, concurrently supplied by p1asa, helps avoid digitalis toxicity due to urinary loss of this ion. 
Constituents: Potassium chloride, glutamic acid and inert excipients. Available in 2-ounce shakers and 8-ounce bottles. 


E. FOUGERA & CO., INC., Hicksville, Long Island, New York 


BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


> 


The Bulletin contains scientific papers pre- 
sented at the Academy, including 


Post-Graduate Week Lectures 

Stated Meeting Addresses of the Academy 
Academy Section Papers 

Section on Microbiology—Abstracts 
Monthly Panel Meetings—Transcripts 
New York Pathological Society—Abstracts 


and Other Original Contributions 
Published Monthly 


Annual subscription price, $8.00 in 
United States and Canada. 
All other countries $9.00 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


. . KALAK is a non- 
laxative, alkaline diuretic 
buffer — side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT IS BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


207 EAST 37TH STREET 
New York 16, N. Y. 


For acidosis due to novsea — in nephritis 
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FOUND: a dependable solution to 


“the commonest gynecologic office problem” 


“VULVOVAGINITIS, CAUSED BY TRICHOMONAS VAGINALIS, CANDIDA 
ALBICANS, Haemophilus vaginalis, or other bacteria, is still the 
commonest gynecologic office problem . . . cases of chronic or 
mixed infection are often extremely difficult to cure.” Among 75 
patients with vulvovaginitis caused by one or more of these 
pathogens, TRICOFURON IMPROVED cleared symptoms in 70; vir- 
tually all were severe, chronic infections which had persisted 
despite previous therapy with other agents. “Permanent cure by 
both laboratory and clinical criteria was achieved in 56... . ” 
Ensey, J. E.: Am. J. Obst. 77: 155, 1959 


Improved 


s Swiftly relieves itching, burning, malodor and leukorrhea 
« Destroys Trichomonas vaginalis, Candida (Monilia) albicans, 
Haemophilus vaginalis = Achieves clinical and cultural cures 
where others fail = Nonirritating and esthetically pleasing 


2 steps to lasting relief: 

1. powperR for weekly insufflation in your office. MicoruR®, 
brand of nifuroxime, 0.5% and Furoxone®, brand of furazoli- 
done, 0.1% in an acidic water-dispersible base. 

2. SUPPOSITORIES for continued home use each morning and 
night the first week and each night thereafter—especially during 


the important menstrual days. Micorur 0.375% and FUROXONE 
0.25% in a water-miscible base. 


Rx new box of 24 suppositories with applicator 
for more practical and economical therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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Many MIGRAINE attacks 
can be stopped at the start 


by the prompt use of... 


‘MIGRAL’ permits maximum ergotamine therapy with the first dose 
~—~because the ‘MIGRAL’ formula includes the proved antiemetic, 
cyclizine hydrochloride, to counteract the tendency to nausea and 
vomiting. 

Dosage 
‘MIGRAL’ should be taken immediately at the start of a migraine 
attack, and the effective dosage should be determined on an indi- 
vidual basis. When the total dosage necessary to stop an attack has 
been determined, that amount should be taken as initial dosage in 
subsequent attacks. 
In general, 2 to 4 “MIGRAL’ tablets taken at the first sign of an 
attack will terminate a headache by preventing progression to the 
vasodilation stage. If treatment is not started sufficiently early to 
achieve this result, an additional 1 or 2 tablets should be admin- 
istered every half hour until the patient is relicwed, or until a total 
dosage of 6 tablets has been taken. 


Caution 


It iy recommended that not more than 6 tablets be taken during a 
single attack, nor more than 10 tablets per week. 


Each sugar-coated ‘MIGRAL’ tablet provides: 


*Marervine™® brand Cyclizine Hydrochloride........ 25 mg, 


In bottles of 20 and 100 tablets. 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckanoe, New York 
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Either as food or 

as medicine, more 
physicians are finding 
wider application of 
DANNON® YOGURT 

in their daily practice... 
it fits into practically 
any regimen. 


provides a delicious, palatable source of protein-mineral supply; it in: 
is low in calories (50% butter fat rernoved), a natural, good- mee 
tasting food supplement, smooth as custard, in several palate-tested — 
flavors... plain, orange, strawberry, vanilla and prune whip, 
Simply excellent for all ages. 


valuable, physiological adjunct in the treatment of gastrointestinal 
dysfunction, diarrhea, autointoxication, flatulence, obesity, in 

the correction of faulty eating habits. In chronic constipation, 
Dannon Prune Whip Yogurt has been found 95% effective 

when taken every night before bedtime for three weeks*. 


hard-to-manage patients, or in your own home. We should be 
pleased to send a supply of introductory coupons to you and to 


any patients you may designate. 
Ferrer, F. P.. and Boyd, L. J.: Am. J. Dig. Dis., 22:272, 13956 
Write for reprints 


DANNON MILK PRODUCTS INC., 22-11 38th AVENUE, LONG ISLAND CITY,1 N, ¥, 
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